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RMC Type JL DISCAPS 


For applications requiring «4 capacitor with stability over an 
extended temperature range specify RMC Type JL. DISCAPS 
Between 5 C and 110 C these DISCAPS exhibit a 
capacity change of only 47.5% of capacity at 25 C 

lype JL DISCAPS are the ideal cost saving replacement 

for paper or general purpose mica capacitors. Write today on 


company letterhead for complete information 


SPECIFICATIONS 

LIFE-TEST. As per RETMA REC-107-A 

POWER FACTOR 1 Max. Ww 1 KC (initial) 

POWER FACTOR 25 Max @ 1 KC (after humidity) 

WORKING VOLTAGE 1000 V.D.¢ 

TEST VOLTAGE (FLASH) 2000 V.D¢ 

LEADS No. 22 tinned copper (.026 dia) 

INSULATION. Durez phenolic—vacuum waxed 

INITIAL LEAKAGE RESISTANCE Guaranteed higher than 7500 megohms 

AFTER HUMIDITY LEAKAGE RESISTANCE Guaranteed higher than 1000 megohms 
CAPACITY TOLERANCE «#10 * 20% at 25 


Mi al 


| 
DISCAP RADIO MATERIALS CORPORATION 
CERAMIC | GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ii. 
CAPACITORS) Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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Jet Age Electronics 56 


Douglas Aircraft 
engineers have 
designed a brand 
new "electronic 
look’ into their 
DC-8 jet airliner. 
Highlights are a 
new power plant 
and _ streamlined 
wiring. 


Electrons & Medicine 60 


Most important, 
and fastest grow- 
ing—but not yet 
profitable—field 
is medical elec- 
tronics. Here is 
a report on tho 
progress and 
problems. 


Shock conditions 
can be converted 
into. electrical 
analogs and ana- 
lyzed by a com- 
puter to provide 
design specifica- 
tions for vibra- 
tion isolaters. 


Checking the Phone Cable 80 


Unique Corona- 
proof meters 
built to withstand 
4,000 v. check 
the currents in 
the North At- 
lantic telephone 
cable. Here are 
the construction 
details. 
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RADARSCOPE 


NEW APPROACH-LIGHTING 


Twenty-three Sylvania Strobeacons emit timed, high-intensity flashes 
in this new approach lighting system at March AFB, California 


GUIDED MISSILES COST during coming fiscal year 
will total more than $2 billion. For 1958, about 35 


, 


per cent of USAF procurement money will go for 
missiles; aircraft and missiles are expected to split 
50-50 by fiscal 1961. 


PRIVATE INITIATIVE can be given much credit 
for our present favorable position in missiles com 
pared with the Soviet Union, says Maj. Gen. Samuel 
KR. Bretnall. The former Assistant Chief of Staff 
for Guided Missiles, U. 8. Air Force, points out that 
“one of the pioneer aircraft companies in the field 
had considerable foresight,” and carried on high 
cost missile research with its own money for a full 
year before receiving Air Force support. 


HI-FI TREND? One midwest mfr’s. representative 
has announced withdrawal from the Hi-Fi field with 
the comment that the trend is away from the bits 
and pieces that could be gathered together by the 
tone-sensitive and technically inclined Hi-Fi en 
thusiast and that the market is now dominated by 
customers who want simple combinations and con 


soles. 


STANDARDIZED VOCABULARY for the electronic 
industries was discussed by engineers, patent coun- 
sel, market analysts, personnel managers, and tech- 
nical information specialists at the Industry Ad- 
visory Conference on Electronic Information in 


Washington, D. C. Conference, sponsored by Infor- 


Washington, D. C., at- 
tempted to establish criteria needed in establishing 


mation for Industry, In¢ 


a much-needed standardization of the vocabulary 
used by the electronic industries. 


MANPOWER TASK FORCE, assigned by a Presi- 
dential Committee, will visit “clinic areas” to en- 
courage more efficient use of America’s engineering 
talent. The task force, headed by Dr. Eric A. Walker, 
President of Penn State Univ., will work with the 
Engineers Joint Council, local engineering societies, 
educators, and industry to determine the most suc- 
cessful techniques for effective conservation of 
engineering manpower. Suggested clinic areas in 
clude Cleveland; Cincinnati; Philadelphia; Los An- 
geles; Lowell, Mass.; York, Pa.; Tulsa; Wilmington, 
Del.; and Seattle. 


TOLL TV TEST decision is expected this month. 
Present indications are that FCC will approve tests 
of one or more Toll TV systems. The big questions 
now are: where, when, and which system will be 
tested. Three major Toll TV systems being pro 
posed are International Telemeter’s ‘“‘Telemeter,” 
Skiatron Electronics & Television’s “Subscribei 


Vision,” and Zenith Radio’s “Phonevision.”’ 


SPARE PARTS REDUCTION is a major feature of 
the new “Common Component” receiver developed 
for the military by Packard-Bell. Set uses only one 
type of tube and requires only seven spare parts 
type one tube, three resistors, and three capaci- 


tors 


TOWARD WALL TV 


Westinghouse’s Dr. John W. Coltman tests a new electronic device 
in which a weak source of light controls the much greater brightness 
of the large electroluminescent ‘‘Rayescent’ panel in the background 
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Analyzing current developments and trends throughout the electronic 


industries that will shape tomorrow's research, manufacturing and operation 


TEFLON SURPASSES MICA for capacitors accord- 
ing to research at Balco Research Laboratories for 
Wright Air development center. Teflon capacitors 
are reported to have met or exceeded all but one 
requirement for replacement of mica capacitors 
(Spec. MIL-C-5A) under temperatures from 60° to 
200°C. The single exception was r-f current rating, 
which could not be applied to metal-cased units be 
cause of overheating. Two reported obstacles to 
general use of Teflon capacitors as replacements for 
mica units were stabilization of capacitor elements 
and encasement for radio-frequency operation. 


NEW VHF FM NETWORK is being established by 
Sweden’s Royal Board of Telecommunications as a 
result of ever-increasing congestion in the low and 
medium-frequency broadcasting bands. Orders have 
been placed for twelve 5-KW FM VHF Marconi 
transmitters. One transmitter has already been put 
into operation at Ostersund. Norway, too, is estab- 
lishing a VHF system with eleven transmitter 


HIGH RELIABILITY has become one of the hottest 
subjects within the Air Force and the aircraft indus 
try. The trend in contracts is toward “Cradle-to 
Grave” responsibility for reliability of a product, 
exhaustive testing-to-failure of developmental and 
early production models, increased samplings during 
production, and an accurate determination of “mean 
time to failure’—with perhaps a guarantee of this 
lifetime for parts, components, and systems. With 
present efforts to make drastic reductions in lead 
time for missiles and planes, component reliability 
has become an essential key to success or failure 


of new equipment. 


TV AUTOMATION and tape recording are certain 
to alter the staff requirements of TV operations 
Replacement of kinescope recording by magnetic 
tape recording techniques has already led to con 
tract revision talks between NBC and the National 
Association of Broadcast Employees and Techni 
cian It is expected that final staff requirement 
will not be established until further experience i 
gained both with present video tape recording tech 
niques and with improved recorders expected to be 
available from Ampex Corp. Ampex indicates that 
their recorders are soon expected to include feature 


specifically designed to permit automatic operation. 


1,000,000 attained in the 
laboratory. Thi 


trolled fusion reaction is the latest of a series of 


temperatures has been 
important step toward the con 
announcements which indicate’ steady 
toward our goal of power from the hydrogen fusion 
Multi-million degree temperatures, and 


progress 


reaction. 


some sort of containing force field must be achieved 
to make this goal possible. Progress with the “mag 
netic bottle” has been announced in recent week 

and this latest announcement of high temperature 
research raises the hope that scientists of Proj 
ect Sherwood and the Atomic Energy Commission 
are well on the way to practical fusion powe 


EDUCATION 

SCIENCE TEACHING RESERVOIR of large propo: 
tions exists in the many retired scientists and col 
lege teachers who are not now permitted to teach 
in public schools because they lack the “Education” 
courses considered essential by professional edu 
cators. Present system, in effect, discourages tac 
very persons who would be best fitted to raise th 
professional dignity of science teaching as a career 
Amony several suggestions made by the American 
Society for Engineering Education, reporting at th 
request of the President’s National Committee for 
the Development of Scientists and Engineers, is tha 
those responsible for teacher certification be encout 
aved to waive the requirement temporaril for 
those qualified in the sciences but lacking some o 
even all of the pre ently required course in teachel 


training. This would permit the high schools to turn 


to valuable new sources of science teaching talent 
It would also permit having industrie hare thei 
taff members to help teach science in high school 
a plan already successful in some communitic 


25,660 F TEMPERATURES 


New research tool at GE's Missile and Ordnance Systems Dept. is 
this water-stabilized arc which can generate up to 25,660 F tempera 
tures for high temperature and high velocity research 
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AXIAL-LEAD POWER RESISTORS ARE 
NOW AVAILABLE TO MEET ALL 


CHARACTERISTICS OF MIL-R-26C 


When you want a lot of power in the smallest possible 
you'll be greatly interested in the Sprague 


package 
Blue Jacket Resistor Type ISIf one of the smallest 
}-watt resistors ever made. In Mil-R-26¢ 
nated as RW59 

Military vitreous enamel 
Blue Type RWS5S7 (S-watt) and RWS58 (10 
watt) Characteristic G and V resistors, extremely use 
ful for point-to-point wiring on terminal boards 


it is desig 


designers find Sprague 
Jackets 


When vibration ts a factor in equipment, Sprague’s 
Koolohm Resistors are designed to solve your mount 


ing problem. They mount directly to chassis with a 


ELECTRIC COMPANY 


Circle 2 on Inquiry Card, page 101 


wrap-around clamp and still withstand a ground test 
voltage of 10,000 volts 

Sprague Koolohm Resistors have compiled an out- 
standing service record in 


military equipment for 
more than 15 years 


Axtal-lead Koolohms, encased in 
a ceramic shell are designated RWS55 (S-watt) and 
RWS56 (10-watt) Characteristic G resistors 

The Sprague family of axial-lead resistors offers a 
complete range of sizes, ratings and characteristics to 
meet your requirements. They're designed to give you 
the stability and the physical and atmospheric protec 


tion you want. Write for Engineering Bulletins. * »* 
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As We Go To Press... 


RCA 110° Production 
Goes Into High Gear 


In anticipation of the industry- 
110 


cathode-ray 


wide trend to 
the RCA 
at Marion, Ind. last month swung 
production of their 
straight-gun, alumi- 
tube, the 21ICEP4. Pro- 
duction initially 1,000 
per day, with plans for 3,500 per 
day by mid-summer. At the same 
time, RCA 
Findlay, O., announced mass pro- 
items for 
deflection 


picture tubes, 
tube plant 
into volume 
new 21-in., 
nized, 110 


rate was 


Components Division, 
duction of companion 
the CRT, a 110 
yoke and a newly designed flyback. 
The 
be produced in 17-in. and 
neck 
“baseless” 
which the 
trude directly through the button 


new 
will ulso 
24-in. 


diameter 


new tube, which 


models, features a 


of 1’, in. and con- 


struction in pins pro- 


stem glass base. The 21-in. model 


Unique RCA-developed instrument controls 
aluminizing process on new picture tubes 


is 5 11/16 in. shorter than its 90 
counterpart. 

The small neck diameter brings 
the the 
deflection coils and pos- 


closer to 
makes it 
sible to get the wider sweep with 
15% deflection 
power. 

RCA 
astic over the focussing efficiency 
of the new tube, for which they 


electron beam 


only increase in 


officials are most enthusi- 


credit an improved focussing lens 


and a unique pre-focus system. 
Image sharpness is retained over 
the and the 


focussing is relatively insensitive 


entire screen area 
to voltage variations. 
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NAVY 
MISSILE 


The Sparrow III, an 
air-launched guided 
missile for Navy 
fighters, will aug 
ment the Sparrow | 
missile now in use 
with the fleet. The 
new missile was de 
veloped by the Ray 
theon Manufacturing 
Company, Boston, 
Massachusetts 


Westinghouse Eyes 
Hi-Fi Market 


R. H. G. Mathews is Manager of 
Westinghouse’s 
Higa-Fidelity, Radio-Phonograph 
Department of the Television 
Radio Division, Metuchen, N. J. 

Westinghouse is making a seri 
entry into the quality 
fidelity field. They 
up an engineering, 


newly formed 


ous 


high 
are building 
production, 
sales, and service organization to 


produce and service a line of 
high-fidelity phonographs and ra 
dio phonographs in this rapidly 
market. The completely 
plant at Metuchen, 
is expected to be able to 


extremely 


growing 
automated 
NM. des 
produce units at com 
petitive prices. 

Mr. Mathews comes to Westing 
from Magnavox, where he 
has served variously as Director 
of the High-Fidelity Division and 
Assistant to the Vice President 
and General Manager, Television 
Radio-Phonograph Division. 


house 


Du Mont Redesigns 
TV Plant 


A complete redesign of manu 
facturing facilities for production 
of Du Mont television 
high-fidelity equipment, 
dios is being effected at the Allen 
B. Du Mont Laboratories, Inc., 
plant in East Paterson, N. J. 

The production techniques to be 
employed in the plant will 
represent extensive mech 
methods, material 
handling, as pro 


receivers, 


and ra 


new 
use of 
and 
well as built-in 


anized 
duction quality assurance 
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Narrow Band TV 


Tests Successful 
The Bell Telephone 
cently demonstrated a narrow band 

TV 

with General Laboratory 
Inc., Pleasantville, N. Y., and Dage 
Division of 


system re 


system developed in cooperation 
Precision 
Television Thompson 
Products Ine. 

The new system uses a bandwidth 
of only 250 ke 
mitted 


and can be trans 


over standard telephone 


C. Raymond Kraus, Bell Telephone Trans 
mission Engineer, adjusts TV camera for 
narrow band transmission demonstration 


cable facilities up to distances of 
10-15 
Although the 


results in 


miles. 

lowering of fre 
less 
such quality to be 


quency resolution, 
pictures are of 
useful 
applications 
The Bell 
15,000 video 


for a variety of industrial 


system has only some 


conductor miles 


a 
23 
bl 


narrow 


compared with approximately 5 


ordinary ca 
the 


million miles of 


conductors suitable for 
band TV system 


MORE NEWS ON PAGE 10 


for electronic and avionic devices  d \ 
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STEMCO’ THERMOSTATS 


give you more of what you want most 
! 


FEATURES such as snap or positive-action . . . various terminal 
arrangements or mounting provisions . . . different tempera- 
ture ranges—there’s a standard type Stemco thermostat for 
your special needs. That means you cut down on lead time, 
research and development costs, tooling and production inven- 
tory. Specify Stemco and you get better thermostats, faster and 


for less than you can make them or buy them elsewhere. 


SIZE and weight are particularly impor- 
tant in avionic and electronic applications. 
And here Stemco thermostats score, too. 
Their compactness and lightness give a 
better product without sacrificing per- 
formance. 


ECONOMY of mass production of many 
standard Stemco types with literally hun- 
dreds of terminal arrangements and mount- 
ing provisions means your product costs 


less to make. 


AVAILABILITY of most types is good. 


Design is flexible for your special applica- 


tions, tooling is in existence for short-term 
delivery. If heat control is your problem, 
Stemco thermostats can provide the 


answer. AA-4092 


*Refer to Guide 400 EO for U.L. and C.S.A. approved rating 


Pee Ae BE ynanufacturing company, inc. 


Lexir gton and Man field, Ohio 


ryYPE A* 


elect 
F tt { f f ¢ 
) fast ess f A f t 
quick ‘ ‘ ‘ t ‘ f ‘ 
‘ f A ‘ rR F 
4 , y¢ ‘ t the Pr P 
4 ue ’ f } PF 
Ay pr bed " 
) ' PF id pe 


coc ee eee eeeeeeeeeeeseeeseseeeessesed 


STEMCO THERMOSTATS 
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$38 


sES5 


(Thousands) 


RECEIVERS 


TOTALS 


f 


RECEVERS 


gE SSS $3888 8: 


COLLEGE STUDENTS POSITION PREFERENCE 


GREAT 


AVERAGE 
———— 


DEVELOPMENT 


DESIGN ENGINEERING 


APPLICATION AND 
PLANNING ENGINEERING 


RESEARCH (applied 
or bosic 


PROGRAMMING COMP 
UTING AUTOMATION ° 


OPERATIONS OR 
TESTING 

SALES ENGINEERING 
COLLEGE OR UNIV 
ERSITY TEACHING 


CONSTRUCTION. INST 
ALLATION, SERVICING 


MANUFACTURING OR 
PRODUCTION 


INDUSTRIAL 
TE ACHING 


HIGH SCHOOL 
TEACHING 


T 


24 « 


PERCENT 


) 


“Opinions of Electrical Engineering Graduates Regarding Employment Opportunities 


Institute 


Copyrighted by Eta Kappa Nu Assoc 


50 


Stanford Research 


TTT TTT 


ELECTRONIC NOTES 


The FCC, through its Field Engineering 
and Monitoring Bureau's 24 district and 5 
sub-offices, conducted 9,016 Ist class radio 
telephone operator examinations in the last 
fiscal year, and during that period issued 
4,556 licenses and 8,059 renewals 


industry 
has increased in size by 15% in 1956 and 
is expected to increase another 10%, in 
1957. The industry reached approximately 
$5.9 billion mark for 1956 in terms of pro 
duction and sales. With revenues from dis 
tribution, servicing and broadcasting added, 
the figure nears $12 billion 


The radio-electronics-television 


Portables are expected to lead the radio 
field this year with a 40%, increase as sales 
of one million transistorized sets is antici 
pated 


Transistor production is expected to reach 
22 million units for the year 1957. 

The 1957 construction program of the 
operating telephone and telegraph com 
panies is expected to approach the $3 
billion mark. 


GOVERNMENT ELECTRONIC 


CONTRACT AWARDS 


This list classifies and gives the value of electronic equipment selected from 
contracts awarded by government procurement agencies in March, 1957 


Amplifiers 

Amplifiers, Audio 
Analyzers 

Analyzers, Spectrum 
Antennas & Components 
Batteries, Dry 

Batteries, Sterage 
Cable Assemblies 
Calibrators 

Capacitors 

Computers & Accessories 
Connectors 
Co-ordinate Data Equip 
Facsimile Equipment 
Filters 

Filters, R. F. 

Fire Control Equip. 
Headsets & Handsets 
Identification Sets 
Indicators 

Indicators, Radar 
Insulators 


2,741,977 
154,743 
51,358 
397,660 
63,126 
2,678,920 
577,594 
156,164 
379,812 
142,314 
1,535,187 
124,008 
208 800 
82,435 
25,292 
81,500 
2,338,000 
333,504 
143,732 
1,125,235 
10,873,550 
25,888 
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Intercom Equipment 
Interference Blanker Group 
Kits, Modification 

Kits, Radar Modification 
Meters, Frequency 
Meters, Noise & Field 
Meters, Ohm 

Meters, Watt 

Microwave Equipment 
Modulators 

Oscillators 

Oscilloscopes 

Power Supplies 

Power Supplies, Dynamotor 
Radar Equipment 

Radiac Equipment 

Radio Beacon Sets 

Radio Direction Finders 


Radio Receivers-Transmitters 


Radio Sets 
Radio Transceivers 
Radio Transmitters 
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191,717 
141,089 
1,171,521 
198,708 
53,395 
25,000 
88,887 
65,703 
215,000 
171,500 
96,74\ 
54,570 
1,017,161 
718,824 
63,645 
41,598 
25,957 
408 39° 
23,703,851 
161,387 
134,175 
41,895 


553,893 
307,440 
185,243 
44,289 
259,248 
366,180 
500,000 
26,133 
315.692 
112,399 
246,454 
317,921 
41,312 
82,725 
1.525.890 
249 890 
27,166 
2,105,673 
30,700 
74,965 
1.749, 450 
92,116 


Recorders & Accessories 
Recorder-Reproducer Sets 
Recorders, Tape 
Rectifiers 

Relay Assemblies 
Relays 

Reproducers 

Resistors 

Semiconductor Diodes 
Speakers 

Switches 

Telemetering Equipment 
Teletype Equipment 
Test Bridges 

Testers 

Test Sets 

Transformers 

Tubes, Electron 

Tuner, R. F 

W aveauide ZL Accessor es 
Wire & Cable 

x Ray Equipment 
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opening new horizons in 


MULTI 


-CHANNEL 


OSCILLOGRAPHY! 


2 Channels... DC to 15 MEG. 
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Showing the K-215 
and power supply 


‘mounted 


Scopemobile. 


Featuring a vertical fre- 

quency range from D¢ 

to 15 megacycles, this 
new ETC Model K-215 2-channel os 
cilloscope paves the way to more accu 
rate studies and recording of simul 
taneous Operational phenomena in the 
higher frequencies. Accurately cali 
brated sweep speeds and high vertical 
deflection sensitivity assure quantita 
tive time and amplitude measurements 
with accuracy comparing to that of 
quality indicating meters, Features in 
clude 10 kv. acceleration potential; 
transistorized multi-vibrator produc 
ing 1 ke. square wave calibrator; pro 
vision for either external or internal 
triggering and many other features 
never before incorporated in a mod 
erately-priced instrument of this size 
Forced air-ventilated regulated power 
supply using selenium rectifiers and 
handy ETC Scopemobile are included 


on ETC 


4-Channel 


Recording 'Scope 


and MASTER STRAINALYZER 


THE MOST VERSATILE, 
FULLY MODERNIZED 
INSTRUMENT OF ITS KIND 


Fully self-contained, entirely automatic and de 


~ ELECTRONIC 


INDUSTRIES 


& Tele-Tech 


sinned for either direct or remote control, this 
ETC Model H-42B Oscilloscope and Master 
Strainalyzer triggers events and records result 
ing operational phenomena at as many as 4 dif 
ferent points concurrently on the face of a sin 
ule 5” 4-gun ETC cathode ray tube. So broad is 
its usefulness that its full range of applications 
can only be hinted by a description of its fea 
tures. Input data may be either differential or 
single ended, thus permitting use of associated 
transducers or strain gauges of practically any 
type and of any resistance between 50 and 5,000 
ohms. Frequency range is DC to 100 ke, Other 
features include automatic amplitude calibra 
tion; self-contained bridge power supply; 4-step 
sequence timer; crystal-controlled uming pulse 

provision for any type of camera and many 


others. Write for Bulletin H-42B 


ETC produces standard and 

special multi-beam ‘scopes 

up to 8-channels; DC amplifiers 

and a complete line of 2- to 10-gun 
cathode ray tubes, Write for Catalog 4. 


electronic tune 
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Now...an accomplishment so far reaching if will 
change the sights of all rectifier users 


nani * PETTI-SEL 


3 
RECEPTOR S * High Current Density 


improved new Industrial type 
vacuum process SELENIUM RECTIFIERS 


Developed by the famous Siemens Organization of West Germany 
and now manufactured by Radio Receptor Co. in the U.S.A. 


Estimated life 100,000 hours 


Much smaller cell sizes than conventional 
units of the same ratings 


Lower forward voltage drop 
Suitable for high temperature applications 


TYPICAL FORWARD 


Far smaller in size than other rectifiers of the same current ratings, the new 
CHARACTERISTICS ectilie e e ig 


Radio Receptor HCD Petti-Sel units are manufactured under laboratory con- 
trolled conditions with fully automatic machinery, assuring new standards of 
HCD PETTI-SEL product uniformity. 

Rectifiers Field experience extending over several years with these rectifiers indicates 
an estimated life of 100,000 hours. This is largely attributable to the special 
process requiring no artificial barrier layer. Low forward voltage drop and low 
aging rate make the new Petti-Sel Rectifiers applicable to magnetic amplifiers 
and other control applications. 


TYPICAL AGING 
CHARACTERISTIC 


Cell size 4” x 4”, single 
phase bridge (4-5-1-B) oper- 
ated at 130 volts AC input, 
8 amperes DC output cur- 
rent, resistive load, 35° C 
ambient temperature. 


Other American i 
rectifiers } 5000 10000 15000 


now available 


FORWARD CURRENT DENSITY (Ma/IN*) 


Watch for further announcements of unique developments 
on these history-making rectifiers. If you would like our new 
bulletin as soon as it is available, write today to Section T-5-R. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


0 Subsidiary of weneral Instrument Vorporation 


r) 0.5 0 
: 240 Wythe Avenue, Brooklyn 11, W. Y. « EVergreen 8-6000 


FORWARD VOLTA ( R 
0 VOLTAGE (AC.RMS) Radio Receptor Products for industry and Government: Selenium Rectifiers « Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 


As We Go To Press... 


Radio-Dispatched Tankers 


Two-way radio has brought increased effi 
ciency and speed to the refueling of Navy 
planes at the NAS, Alameda, Californie. 


Carrier Landings 
Made Automatic 


A highly mobile combination of 
radio and radar forms the Bell 
Automatic Carrier Landing System 
now being tested by the U.S. Navy. 


The system was developed under 


Bureau of Ships contract and built 
by Bell Aircraft Corporation. 
Radar locates the airplane and de 
termines its altitude and position 
in relation to the carrier deck. An 
electronic computer does the rest, 
sending the necessary course cor 
rections to the device which directs 
the airplane into the desired flight 
pattern, The system takes into ac 
count the carrier’s movement the 
instant the plane is to touch the 
deck. If the airplane is not in the 
best attitude for a safe landing, or 
if a sudden swell alter the ships 
movement, the ACLS automatically 
sends the airplane around for an 


other attempt 


SOUND TEST 


Engineers test an Arvin fan for sound wave 
buildup and “harmony” in the new acoustical 
laboratory of Arvin Industries, Inc., Colum 
bus, Indiana. The anechoic chamber rests on 
its own concrete slab, but is also insulated 
from it by special acoustical pads 


MORE NEWS ON PAGE 15 


ELECTRONIC SHORTS 


>» The House Armed Services sub-committee will make a new investigation 
of profits in the aircraft industry. Last year, profits of plane manufacturers 
were investigated by the sub-committee and it was concluded that the man- 
ufacturers were not receiving excess profits on their defense contracts. The 
profits of plane engine manufacturers and the subcontracts of airplane 
manufactures for such items as armament and engines are the subjects of 
this new investigation. 


>A price increase of $50 on table and console model television sets has 
been put into effect by Sylvania Electric Products, Inc. 


> Although the first Boeing 707 did not cross this continent until March, 
Pan American Airways has been flying them across the Atlantic since 
last October and from New York to Caracass, Venezuela, almost as long. 
The PAA airplanes, however, are only imaginary, but the schedules they 
fly are real and the data compiled from their operation are accurate. The 
ghost flights, using the same course, altitude, speed, and times, as if 
they were the real thing, are part of a program to prepare for actual 
flights with Boeing 707 transports. 


> Dr. S. Fred Singer of the Physics Department of the University of 
Maryland has predicted that small, high-altitude rockets will shortly 
become commonplace university research tools for investigating the 
stratosphere. He said they may prove even more useful than the rubber 
balloons now used. 


> A system which integrates air speed, mach. number, angle of attack, 
and altitude, correcting electronically for inherent instrument error and 
the static error of the aircraft itself, will be standard instrumentation on 
the new Convair 880. Known as KIFIS (Kollsman Integrated Flight 
Instrument System,) it is being included in all proposals for jet airliners 
by Convair. 


>» New communications and navigations equipment, using printed circuitry 
and transistors, was developed primarily for jet flight and meets airline 
performance standards. The equipment is so light and compact it can 
be used in the smallest twin-engine business planes. 


> A new gyro compass, six to fifteen times more accurate than those in 
general commercial and military use and, at least twice as precise as 
special purpose military equipment weighing three times as much, is known 
as the C-11 gyrosyn. The 21-pound system is a development of the Sperry 
Gyroscope Co. 


> The Dept. of Defense has been presented a detailed report of RETMA 
programs now being used to alleviate severe, current engineering man- 
power shortages. The report was made by the manpower committee of 
the RETMA industrial relations department under the chairmanship and 
guidance of Grayson Swailes, of Hughes Aircraft Co. 


> Some 40,000 sq. mi. of the wild and desolate country of Baffinland, much 
of which is north of the magnetic pole, will be mapped this summer by 
the Photographic Survey Corp. of Toronto. The firm will obtain lattice 
photographic coverage of the area on the most northerly commercial 
mapping expedition to be performed for the Canadian Government. Shoran 
(short range navigation) capable of precision better than 25 ft in 100 
mi., will be the primary equipment of the expedition. The government’s 
Shoran-control survey of Canada’s northland was begun in 1947 by the 
Canadian Geodetric survey. 


>A 3-yr. union contract stipulating a 6% wage increase, improved vaca- 
tion pay, average earnings for holiday pay instead of base earnings, 
3 days pay when a death occurs in the employee’s immediate family, im 
proved vacation pay for those on layoffs or on leave of absence, has been 
signed by CBS-Hytron Management and the International Electrical 
Worker’s Union, AFL-CIO. This is the first contract signed between the 
firm and the union, which became the bargaining agent for the production 
workers last summer. 
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A pot 
you can 
bet on 
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When you’re playing with a hot system and the 
stakes are high... raise! 

Raise as high as 150°C... and HELIPOT™ series 
5000 precision potentiometers will still operate 
continuously with 1 watt dissipation. 

Although it’s only 1/2 inch in diameter and weighs 
but 0.3 ounce, on this pot you can bet the limit. 
You'll hold the winning hand with these five high 
cards off the top of the Helipot deck : 

stainless steel construction 

¢ excellent linearity (+0.25°% best practical, 
+0.5° standard) 

¢ 15,000 to 50,000 ohms standard resistance range 

e one-piece housing 

¢ all-metal card for uniform heat dissipation 

When the chips are down, these three standard 
models will strengthen your hand : the bushing-mount 
precision 5001, the servo-mount precision 5002, 
the trimming-type 5016. 

There’s a house full of specs the series 5000 meets 
or beats: JAN-R-19(7), MIL-E-5272A, NAS-710, 
MIL-R-12934A, MIL-E-5400, MIL-R-19518, MIL Std 20. 

The straight inside story on the new series 5000 


is available in data file 524. 


Helipot coporcion 
Newport Beach, California 
a division of Beckman Instruments, Inc 


Engineering representatives in principal cities 


Circle 6 on Inquiry Card. page 101 


for 
airborne 


DuMont Miniaturized Radar Tubes 


Du Mont compact, high-resolution radar tubes save 
space and weight, and permit full use of miniaturization 


techniques in airborne and other portable radar receivers 


Available in 3” to 12” screen sizes. Magnetic or electrostatic 


focus and deflection. Nine-pin miniature base. 


pu Mon industrial Tube Sales, ALLEN B. DU MONT LABORATORIES, INC., 2 Main Ave., Passaic, N. J. 
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Why your ceramic-to-metal seals need 
RAYTHEON R-95 HIGH-ALUMINA CERAMIC 


Fundamental to the problem of reliable seals is a repro Ceramic parts manufactured from Raytheon’s R-95 


ducible ceramic body. And equally basic to the quality high-alumina are available, either alone or as hermetic 


of the ceramic body are these essential characteristic: ceramic-to-metal assemblies, in accordance with your 
1. Vacuum tightness pecifications. The assemblies can be soldered into your 
2. Sure thermal shock resistance »roduction in your own plant 
I I 

3. Reliable mechanical properties ’ ; , 
4. Dependable electrical properties Send sketches or drawings outlining dimensions and 
: F Z ertie 

5. High temperature characteristics tolerances, together with operational conditions. We 
6. Economical fabrication will be pleased to supply information and help on any 


7. Uniformity—from lot to lot—in each of the above of your ceramic need 


Raytheon’s R-95 ceramic meets every one of these Write for complete specification sheet. No cost or 


exacting demands, consistently! obligation, of course. 


Exe ellence 
RAYTHEON MANUFACTURING COMPANY 


\ in Electronics 
Ceramic Saies Waltham 64, Massachusetts . ZA 
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Raytheon — World’s Largest Manufacturer of Magnetrons 


and Klystrons 


QK546 
000 2,000 Me QK535 7,500-15,000 Mc. 


ae nee 
QK528 3,600-7,200 Mec. 


7,000 4,000 4,000 5,000 6,000 7,000 11,000 


QK518 
specifications 
Frequency: 2,000-4,000 Mc 


Rapid electronic tuning by vary 
ing delay line voltage from 150 
1,500 Volts 

Power output: 0.1 to 1 watt 


Complete with compact perr 
nent magnet 


Approximate maximur 
sions 10” long, 434” hig 
Ni EW Raytheon Backward Wave Oscillator Series 


for wide, rapid electronic tuning —1,000 Mc. to 15,000 Mc. 


The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you 
four outstanding performance advantage 

1. Electronically tunable over an extremely wide range of frequencie 

2. Frequency insensitive to load variations 

3. High signal-to-noise ratio 


4. Can be operated under conditions of amplitude or pulse modulation 


These new tubes are finding fast-growing applications in microwave 
equipment, including radar and signal generators Excellence in Electronics 
Write today for free Data Sheets on this series of Backward Wave > — 
Osciliators. We'll also be happy to answer any questions you may have 

on this new line. 


RAYTHEON MANUFACTURING COMPANY 


Microwave and Power Tube Operations, Section PT-95, Waltham 54, Mass. 


Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, Illinois: 5236 Santa Monica Bivd.. Los Angeles 29. Califor 


2 
Roytheon mokes:; Magnetrons ond Kiystrons, Backward Wave Oscillators 


Traveling Wave Tubes, Storage Tubes, Power 
Receiving Tubes 


Picture Tubes, Transistors, Ceramics and Ceramic Assemblies 
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As We Go To Press... 


Small Rockets 
for Universities 


Dr. S. Fred Singer, of the physics 
department of the University of 
Maryland, predicts that small, high- 
altitude rockets will shortly become 
commonplace university research 
tools for investigating the strato- 
they may 
the 


sphere and says 
useful 
balloons now used. 

Maryland, in 
Republic Aviation Corporation, de 
high-altitude 
sounding rocket, a 200-pound mid 
get modified ABL 
Deacon Thiokol 
T-55 becom 
ing a work-horse for upper atmos 
The Terrapin, 
university 


prove 


even more than rubber 


collaboration with 


signed the Terrapin 
consisting of a 


first stage and a 


second stage which is 
phere experiments. 
in line with 
ments, 
the 
“launch-it-yourself” 

State 


lowa, 


require- 
is a low-cost vehicle that has 
great advantage of being a 
rocket. 

Colorado, 
Utah 
among the schools conducting high 
altitude rocket 


important phenomena; 


universities of 


Michigan and are 


research into many 
cosmic rays, 

the 
earth’s magnetic field, the day air 


solar radiation, micrometeors, 


glow and night airglow, the aurora, 
magnetic storms and many others 


72 TARGETS IN 3-D 


A radar track-while-scan system, which auto- 
matically tracks up to 72 targets in three di- 
mensions, has been developed by the West 
inghouse Electric Corporation's electronic di 
vision, Baltimore, Md. This is a hybrid digi 
tal-analog system in which error sensing is a 
completely analog function accomplished un 
der the control of digital computer which 
computes, controls and displays information 
on all 72 tracks 
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Coming Events 


A listing of meetings, conferences, shows, etc., occurring 
during the period May and June that are of 
special interest to electronic engineers 


April 27-May 2: SAMA Annual Meet- 
ing, sponsored by SAMA; White 
Sulphur Springs, W. Virginia. 

April 29-May 3: 8Ist Semi-Annual 
Conv., sponsored by Society of Mo 
tion Picture & TV Engineers; at 
Shoreham Hotel, Wash., D. C. 

May 1-3: Electronic Components 
Symp., sponsored by IRE, AIEE, 
RETMA, WCEMA; at Morrison Ho 
tel, Chicago. 

May 7-9: Meeting the Challenge of 
Electronics in Aviation, 
by Radio Technical Commission for 
Aeronautics IRE; at the Am 

Angeles. 


sponsored 


and 
bassador Hotel, 

May 7-9: Ilth Annual Frequency 
Control Symp., sponsored by U. 8. 
Army Eng’g Labs.; at Berkley 
Carteret Hotel, Asbury Park, N. J. 

May 9-10: Annual Meeting, Covering 
Ferrites Devices, sponsored by IRE 
Microwave Theory & Techniques 
Grp.; at the Western Union Audi- 
torium, N. Y. 

May 12-16: 111th Annual Meeting, 
sponsored by the Electrochemical 
Society; at the Hotel Statler, Wash- 
ington, D. C. 

May 13-15: National Aeronautical & 
Navigational Conf., sponsored by 
IRE; at the Dayton-Biltmore Hotel, 
Dayton, Ohio. 

May 14-15: Industrial Nuclear Tech- 
nology Conf., sponsored by Armour 

Museum of 
Science and Industry, Chicago. 

May 15-17: Annual Conv., sponsored 
by RETMA; at the Sheraton Hotel, 
Chicago. 

May 15-17: I. C 
ored by 


Los 


Research Found.; at 


A. Convention, spon 

Industrial Communications 
Association; in Atlantic City, N. J 

May 16-18: 8th Annual Conf. and 
Convy., sponsored by American Inst 
of Industrial Hote] 
Statler, New York. 

May 19: Annual Meeting, sponsored 
by the NEDA; at the Conrad Hil 
ton, Chicago. 

May 20-22: Armed Forces Communi- 
cation & Electronics Assoc. Conv. 
& Exhibits, sponsored by IRE; at 
the Sheraton Park Hotel, Washing 
ton 8, D.C, 

May 20-23: Electronics Parts Distrib- 
utors Show; at the Hilton 
Hotel, Chicago. 

May 20-24: Design Engineering 
Show; at the Coliseum, N. ¥ 

May 23-25: Spring Meeting, 
sored by the Acoustical Society of 
America; in New York City. 


Engineers; at 


Conrad 


pon 


May 22-24: 11th National Convention, 
sponsored by the American Society 
for Quality Control; in Detroit. 

May 26-29: 49th Annual Convention, 
sponsored by the National Associa 
tion of Electrical Distributors; at 
the Sheraton Park Shoreham Ho 
tels, Washington, D. C 

May 27-29: National Telemetering 
Conf., sponsored by AIEEE, ISA, 
IAS: at the Hotel Cortez, El Paso, 
Texas, 

1-6: 6th 

Show, 

Community 


Annual Convention & 
ponsored by the Na 
TV Assoc., In 


June 
Trade 
tional 
in Pitt 

June 6-7: Ist Annual 
duction Techniques, 
the IRE; at the 
Washington, D. C. 

June 6-8: Annual Meeting, 
by the National Society of Profes 

at the Statler Ho 


burgh, Pa 
Conf. on Pro- 
sponsored by 


Willard Hotel, 
pon ored 


ional Engineers; 
el, Dallas, Tex. 

10-11: 2nd Symposium on Ap- 
ored by 
Syracuse 


June 
plied Reliability, spon 
RETMA; at the Hotel 
Syracuse, N. Y. 

June 14: Conference on 
Electronics, ponsored by the So 
ciety of Plastics Engineers; at the 
Lowell Inst. of Tech., Lowell, Mas 

June 16-21: Annual 
ored by the American Society for 
Testing Materials; at Chalfonte 
Haddon Hall, Atlantic City, N. J. 

June 17-19: Ist 
ponsored by 


’ 


Plastics for 


Meeting, 


pon 


National Meeting, 
IRE Military Elee 
tronics Group; at the Sheraton 
Park Hotel, Washington, D. ©, 
June 17-20: Summer Annual Meeting, 
ponsored by IAS; in Los Angele 
June 19-21: 12th National 
ponsored by The A 
Computing Machinery, Inc.; at 


Houston, Hou 


Meeting, 
for 
the 


ton, 


ocliation 


University of 


Tex 


June 24-28 Summer General Meeting, 
by the AIEE; in Mon 
treal, Quebec, Canada, 


sponsored 


Auto 
British 
ridge, 


June 27-July 1: Electronics in 
mation, sponsored by the 
IRE; at the Univ. of ¢ 


London, England. 


“amit 


Abbreviations 
American Inst. of Electrical Er 
mt. of Aeronautical Sciences 
mtitute of Radio Engineer 
istrument Society of America 


t Electro Diatribu 


National 
tion 

Radix Fleetrontke . 
SAMA 
WwCcEM 


Scientific Apparatus 
West Conat 


Klectronik« 


Asso 
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Electronic Industries News BrietsS 


Capsule summaries of important happenings in affairs of equipment and component manufacturers 


GE's HEAVY MILITARY ELECTRONIC WEST 


DEPT. ha leased a building comprising 
proximately 100,000 aq. ft. of floor space 


PACKARD-BELL COMPUTER CORP. has 


RECONNAISSANCE SYSTEMS LABORA- move toward expanding its operations 
stablished as an affiliate of Packard- 


TORY, a new organization of the Electronic Utica been 

tems Di of Sylvania Electric Products Bell Electronics Corp. The new facility, le 
anc., will be engaged R & D work on BOMAC LABORATORIES, INC., Beverly cated at 11766 West Pico Blvd. in West Los 
new techniques and electronic system for Mae is building a new, million dollar plant Angeles has launched a research and develop- 
sntercepting radio signal at it Route 12 ite which will virtually ment program in the digital computer field. 
double the company's present engineering and 

ELECTRONICS DIV., BUSINESS AND anufacturing facilities AMPEX AUDIO, INC., is the name of @ 
DEFENSE SERVICE ADMINISTRATION ha» new firm established by Ampex Corp. It is a 


organized an Industry Advisory Committee o tel. inteyrated subsidiary company, 


4 completely y 
emiconductor Device » 4 the BDSA MID-WEST devoted exclusively to Ampex products. Phillip 


and the ywovernment t mobilization plan L. Gundy will be President of the new firm 


ning activitie 


LELAND ELECTRIC CO, DIV., AMF CO., SEMI-CONDUCTOR DIV., MOTOROLA, 
ILI AMAN INSTRUMENT CORP., Elm- has leased the 140,000 sq. ft. plant formerly IN¢ has announced a new line f medium 

N. ¥Y has been granted a $26-million owned by Standard-Thompson ¢ in Dayton, powe: «i transistors. The new units fill a gap 
the SAF for the production of a Ohio. The move was to consolidate produc- in the power spectrum which formerly existed 


Kf 
onary automatic astro com tion facilities for Leland’s aircraft products in the 100 mw. to the 350 mw. range 

i increase the tratevic effec- 

f high-speed, long-range aircraft BENDIX AVIATION CORP., COMPUTER 
DIV., established a regional office at 919 N 
AMERICAN GELOSO ELECTRONICS, Michigan Ave., Chicago The new office will 
INC., with headquarters in Manche r, N. H handle the rapidly increasing demand for 


RAMO-WOOLDRIDGE CORP. has placed 
tion a new data reduction center 
of telemetered test data 


into opera 
for rapid conversion 
o forms suitable for engineering analysis 
temporary New York office 103 West Bendix G-15D general purpose electronic com int forn iitable enginee ’ an 
been established as the North puters throughout the midwest 
ZENITH PLASTICS CO., Gardena, Calif., a 


work on its 


Societa per Azioni 
of the new firm HOFFMAN SEMI - CONDUCTOR DIV., 3M subsidiary, expects to complete 
founded = Insuline HOFFMAN ELECTRONICS CORP., has ex- new $300,000 electronic test facility by early 

panded its facilities 50% by the recent summer. The new installation will be u ed to 

completion of ite new building adjacent to its 

A. B. DU MONT LABS is completely rede present facilities at 930 Pitner Ave., Evans 


signing it manufacturing facilities for pro ton, Ill The new building will be almost SYSTEMS DIV., G. M. GIANNINI & CO., 
of it new 


test radome 


duction of TV receivers, high fidelity equips completely devoted to research and develop- INC., has announced the opening 
a ment plant at 1902 W. Chestnut St., Santa Ana, 
Calif 

MAGNETICS, INC., as announced — the MAGNAVOX CO. has announced an imme 
formation of its new division, Control, and diate addition, more than doubling the size of PHYSICAL MEASUREMENTS CORP. is 
plant. The new ad- the name of a recently formed new electronics 
objective is to provide instruments 
physical phe- 


the division initial lime 2 standard re its Jefferson City, Tenn., 
actor assemblic Thi i F ajor move to difion makes a total of a ',-million sq. ft. for firm \ ye 
spur use of high permeability magnetic de this plant and yatems to measure bask 
ices for industrial control nomena 
AMERICAN GAGE & MACHINE CO. has 
EL-TRONICS, INC., has announced the pt acquired the 37-yr.-old Standard Transformer STAVID ENGINEERING, INC., Plainfield, 
chase of Warren Plastics Corp. and its sub Co. of Warren, O manufacturers of tran New Jersey, research development and pro- 
sidiary, Cropp Engineering Div. of Warren, Pa formers for public utilities in sizes from light duction oompeny, has opened a West Coast 
pole to 10,000 KVA office in Los Angeles, Calif. This new office is 
TECHNOLOGY INSTRUMENT CORP., Ax headed and is re 


ton, Mass., has completed its $5 million JOHN OSTER MFG. CO., AVIONIC DIV,, cena or territory west of the Missie- 


addition to its modern plant in Acton. This Racine, Wins« has opened an eastern office ippi 
latest expansion is expected to increase pro located at 237 N. Main St., Hempstead, N. Y., 
located at 5333 Sepulveda DATRAN ELECTRONICS is now an inte 
Blvd., Culver City, Calif Irving G. Epstein yrated division of Mid-Continent “ Ine 
Pit DESIGNS CORP., formerly of Lyn- and Ward i on at 

brook, N. ¥ has moved into its new plant at anage! t rer subsidiary, Datran Engineering Corp It will 
477 Atlantic Ave., I t Rockaway, N. Y now ope , ly constructed facilities at 


61 Aviation Blvd., Manhattan Beach, Calif 


duction capacity by as much a 100 and a western office 


e eastern an “ate veo 
. 1 and western The division was formerly a olly-owned 


BALDWIN ~- LIMA ~- HAMILTON CORP., 
Cambridge, Mass., has received shipment of a RYAN AERONAUTICAL CO. has started 


Beckman 101 System; a new, completely tran TEXAS INSTRUMENTS LTD.. ccntenstion of @ new ‘million dol 


liar eng 
Lon neering and laboratories building. The huge 


sistorized special purpose analog computer de 
igned for ballistic-missile re ret Bedford, 50 mi. north of 
signee o allintic search ; ‘ t y cture conte 
med by Texas Instrument tory, 340 f long tru ire will ntain a 
of laboratory equipment and 


ll phase of testing 


a wholly owned subsidiary complex né 


SIMPLEX EQUIPMENT CORP., Bloom 
field, N. J has been made a subsidiary of 
General Precision Laboratory Pleasantville, 


ture and ell emicondu instruments for e ina 


yrodu in the United Kingdom. The : 
N.Y conductor-Components Div has opened AEROJET-GENERAL NUCLEONICS, San 
flice ( at 4 Ramon, Calif ha announced that they are 


marketing in Ottawa, anada 
DAYSTROM NUCLEAR, a Div. of Day Queen St making available to industry, colleges, and 
strom, Ine has established a nuclear reactor the medica eld a nuclear reactor training 
center in West Caldwell, N. J. Here collez IBM DE VENEZUELA, Caracas, inaugu- progran 
and university faculty members from through ed = the firat electronic data processing 
BERKELEY DIV., BECKMAN INSTRU- 
time use of nuclear reactor an important addition to IBM’s operations in MENTS, INC., ha tarted a $1.5-million ex- 
Venezuela pansion program that will triple production 


SYLVANIA ELECTRIC PRODUCTS, IN¢ ceupacity ane increase plant personnel by 


formed a Semiconductor Div. Charles W MARCONIT’S WIRELESS TELEGRAPH CO., arly 1,006 iround breaking for the first 
order init of roject i cheduled for this 


out the country can be trained in the peace center in Latin America The center will be 


sterman, who headed the former ble« LTD., Chelmsford, Easex, has received a 


n 

cs Div., has been appointed general man to the app: mate alue of £200,000 fo 

of a mplete ry station re 

It will be the biggest in that country ARNOUX CORP., Los Anvele rece 

RESEARCH & ADVANCED DEVELOP- cupies 1ewly completed buildings, 
MENT, DIV., Aveo Mfg. Corp., has started RADIO CORP. OF AMERICA ha hipped »,( © their ex ng l 


lar color TV caravan to Japan 


of the new division ipply 


work on a $15 million research and develop i illion 
ment center at Wilmington, Mas The new ing t the people of that country the 


center is expected to be in full operation by rat « r'V demonstrations to be seen in 


mid-1955 
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Since 1922, industry’s Centralab Series PA-230 
No. 1 source of Rotary Power Switch 


standard and special 
electronic components 


Miniature Ry 


Radio and TV 


3 ewe 
f 
Rotary-Action Flat 


Rotary Power 
y 


‘ 
io 


Lever-Action 
e 
eS ‘ 


Single stage Centgalab 7 


Four-stage 


| Comsalah KB 


Smallest, most versatile, CERAMIC CAPACITORS 
multiple-circuit 


rotary switch 


Centralab Series 100 


An ultra-small switch that measures less than 1” in 
diameter — weighs less than an ounce — yet has the electrical 
rating of larger, heavier switches. 


Available up to 12 positions. Make and break, resistance 2 QW 
load, .5 ampere at 6 volts d.c.; 100 milliamperes at 110 volts, ww 
a.c.; current-carrying capacity, 5 amperes. 


Ideal for band switching in subminiature electronic 
equipment, transistor circuits, aircraft instruments, 
and guided missiles. PACKAGED 
ELECTRONIC CIRCUITS 


‘Yy 
VU 

Maximum voltage flashover «// 
Features not found in High Q — Low loss iS 


phenolic-type switches Minimum inter-circuit capacity 
Maximum circuit flexibility 
me | 


» 


Centralab A DIVISION OF 
iA GLOBE-UNION INC. 
962 E. Keefe Ave. 
Milwaukee 1, Wis. 
In Canada: 


804 Mt. Pleasant Road 
Toronto, Ontario 


New 36-page Switch Catalog 


Provides specifications on the complete 
line of CRL switches capable of 
handling power from a kilowatt to a 
microwatt. Write for this catalog today 


la 


Where do you belong 
in IBM 
Military Products 


Division? 


Challenging jobs like 


Military Products Division's tremendous growth opens up Challenging Career opportunities 


to engineers and scientists in all these fields: 


Circuit Development Field Engineering 


Components Heat Transfer 


Mechanical Design Servo-Mechanisms 


Optics Systems Planning 


Cost Estimating 


Digital and Analog Systems 


Human Engineering Physics 


Inertial Guidance 


and Analysis 


Electronic Packaging Installation 


Electronics Mathematics 


Creative Mechanical Engineer: Previous to his latest promotion, this 
engineer worked on accelerometers, inertial devices, cooling units, 
servo-mechanisms and new techniques of gearing for subminiature 
computer units which will key future development of military weap- 
ons. Associates investigated new concepts in magnetic recording and 
number display devices, and read-out printers, Do you belong here ? 


Power Supplies Technical Publications 


Programming Test Equipment 


Reliability Transistors 


Electronic Test Equip t Engi : Also promoted, this man formerly 
provided instrumentation to test advanced airborne bombing and 
navigational computers. He analyzed test specifications, selected and 
designed test equipment; originated test procedures. Opportunities 
exist in systems, manufacturing, tool and cost engineering, product 
improvement, and automation research. Do you belong here? 
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gi : This man’s job entailed the selection, evalua- 
tion, development, and application of electronic component parts, or 
building blocks, used in airborne bombing and navigational systems. 
Engineers and physicists will find stimulating opportunities here to 
engineer on prec ision analog components, gyros, accelerometers and 
analog-to-digital converters. Do you belong here? 


Inertial Systems Engineer: Before his recent promotion, this man per 
formed technical analysis, design and development of inertial guid 
ance equipment. He specified and supervised development to 
determine the performance, configuration, design, and operation of 
inertial and missile guidance equipment. Opportunities for mathema- 
ticians, physicists, E.E.’s and M.E.’s. Do you belong here ? 


these are now open! 


Organized only 19 months ago, IBM Military Products 
Division has grown enormously, At Owego, N.Y., IBM de 
signs and manufactures advanced airborne analog and 
digital computers for Air Force bombing-navigational equip 


ment. At Kingston, N.Y., IBM builds the world’s largest 
electronic computers for Project SAGE, part of our nation’s 
giant defense net. 

The electronic computer field offers engineers and sci 
entists one of the best ground-floor career opportunities 
today. Economic experts rank the electronic computer in 
importance with automation and nucleonics in growth 
potential. Sales at IBM, the recognized leader in this fast 
growing field, have doubled, on the average, every five years 
since 1930. Engineering laboratory personnel has quin 


WoO ild YOu ike 


This map points out key IBM plants 
and laboratories, including the Mili 
tary Products facilities at Owego 
and Kingston, N. Y. Limited open 
ings available at many flight test 
bases and SAGE computer sites 


across the nation 


MILITARY 
PRODUCTS 


DATA PROCESSIN 
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tupled in the past five years alone. $19,000,000 was spent 
on research and new product development in 1956 


As a member of IBM Military Products, you enjoy the 
stability and security of the IBM Corporation, plus the 
opportunity to progress in any other IBM division. The 
“small team” system assures recognition of individual merit. 
Promotions open up frequently through rapid expansion. 
Company-paid benefits set standards for industry. No won 
der the rate of personne | turnover at IBM is less than one- 
sixth the national average! 


For the facts about an engineering career with IBM Military 
Products Division, just write, outlining background and 
interests, to 

R. A. Whitehorne, 

Mgr. of Engineering Recruitment, Dept. 460 

International Business Machines ¢ Jorporation 


590 Madison Avenue, New York 22, N.Y. 


MEEEP OIE WY 
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E N G I N E E R Ss: Electronic & Mechanical, PHYSICISTS 


Melpar's work on the earth satellite is one of manv diversified projects 


Melpar’s more than 90 projects give 


wider scope to 


men of talent 


At Melpar the problems posed by our more than 90 current projects 
allow you to work in the area of your choice and make contributions 
on advanced levels 

Our dynamic growth (we've doubled in size every 24 months for 
the past 11 years) constantly creates new middle and top level open 
ings; our policy of individual recognition allows you to compete for 
them sfrict/y on merit, and to receive financial compensation limited 
only by your ability 

As a member of a Melpar project group you'll enjoy freedom and a 
team spirit found only in a young organization of our size. Each 
project group is charged with responsibility for solving problems from 
conception to prototype, This means that you gain invaluable expe 
‘ience in inter-related spheres, essential to eventual directorship 
responsibility 

Living is relaxed and good in the Washington, D. C. area with its 
mellow climate and spacious suburbs, Our new air-conditioned 
laboratory is well-instrumented with an eye to future needs and is 
situated on a wooded 44-acre tract, 


DUE TO OUR DIVERSIFICATION, OPENINGS EXIST IN PRACTICALLY 
EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT 


Qualified engineers will be invited to visit Melpar at company expense 


For detailed information on openings, the laboratory, and 
the industry-free area in which we're located, write: 


Technical Personnel Representctive 


Ve E L PA R Incorporated 


A Subsidiary of Westinghouse Air Brake Company 
3077 Arlington Boulevard 
Falls Church, Virginia 
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Tele-Tips 


AT THE NUCLEAR CONFER- 
ENCE we stood before a massive 
array of dials, knobs and record- 
ers—the control room for a nu- 
clear reactor. One of our neigh- 
bors voiced our own thought, 
“What do all these dials mean?’ 
A young engineer, apparently well- 
informed, leaned over and whis- 
pered confidentially, “It means 
they’re scared to death that the 
thing is going to run away from 
them.” 


TV PRICES hit rock bottom in Mt. 
Vernon, N. Y. last week. Sets 
were given away free. It was all 
a sales gimmick by a local ap- 
pliance dealer. By giving the sets 
free with the purchase of an air 
conditioner, he solved his two most 
pressing problems. He moved his 
backlog of TV sets and got a big 
jump on the air conditioner sea- 


son. 


COLOR TV will be a tremendous 
success if RCA can breathe half 
of the enthusiasm into the public 
that they have generated in their 
employees. Most of the second 
and third echelon RCA executives 
we meet seem to have their own 
color sets and without exception 


| they are completely sold on the 


value of color both in performance 
and reliability. 


MUSICAL CHAIRS designed by 
Stereo Products Co., Severna, Md. 
have a speaker mounted in each 
wing to provide stereophonic re- 
production of high fidelity music. 


CRT MANUFACTURERS are now 


| taking steps to date-code their 


tubes with indelible markings. 
Surprisingly, the job is not nearly 
as simple as it seems. Almost any 
marking or indentation affects the 
working of the tube. One of the 
largest manufacturers begins this 


| month to date-code his tubes by 


a marking on Gy. 


HIGHWAY HI-FL. Highway offi- 
cials in the Chicago area are ex- 
perimenting with a rough sur- 


(Continued on page 26) 
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If you have this problem, investigate 


—an example of Phelps Dodge’s 
realistic approach 


to Magnet Wire research 


To develop a solderable film-coated wire without fabric for winding 
universal lattice-wound coils without adhesive application. 


Phelps Dodge Grip-eze—a solderable film wire with controlled 
surface friction for lattice-wound coils that provides mechanical 
gripping between turns and keeps wire in place. 


Coils wound with (a) conventional film wire; (b) Grip-eze. Note clean 


pattern of Grip-eze as compared to fall-down of conventional film wire. 


Any time magnet wire is your problem, consult Phelps Dodge 


for the quickest, easiest answer! 


a 


~“ FIRST\EOR 
LASTING QUALITY 
—FROM MINE 
TO MARKET |! 
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Mallory Printed Circuit Type Controls 


Now Available With Push-Pull Line Switch 


Now your printed circuit assemblies can be turned 
on and off the new way—PULL, it’s on, PUSH, it’s 
off—giving your design an extra, modern merchan- 
disable touch. There are other features, too. Equip- 
ment can be turned on independent of volume 
control rotation—no more groping for the correct 
setting while it warms up—no more accelerated 
wear on the lower end of the volume control re- 
sistance element. 


Mallory’s push-pull line switch* features a unique 
principle in switch contacts. Heart of the unit is a 
Check this modern, fingertip operated line free floating ring of Mallory contact alloy. This 
vitch for your new product design —it’s avail * ring is self-aligning—rotating slightly with each use 
able now in printed circuit type controls to fit iy so that new contact surfaces are constantly being 
every need. ‘ presented and wear is evenly distributed. (Only the 
ring carries the switched current—never the actu- 
ating pin or spring.) Service life is prolonged 
switch action is clean and sharp! 


Investigate these Mallory printed circuit type con- 
trols with the new push-pull line switch for your 
new printed circuit radio, television or electronic 
component design. A wide range of mechanical and 
electrical specifications to fit every need . . . includ- 
ing current ratings suitable for auto radios, color 
and monochrome TV. Low actuating forces suitable 
for small radio sets,are also available. This 
same switch action is also available on conven- 
tional controls. 


*Patent applied for 


Solve Problems—and Save 


cost econdary controls, 


mounted singly or in multiples on phenolic strips. 
Another Mallory contribution to the rapidly ad 
vancing art of printed circuitry 


Al o available new, low 


Expect more...get more from 


ee 
e Missile Guidance Systems M PR. MALLORY & CO. Inc Y 
ALLOR 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


experience and facilities for electronic 
subassemblies. Write for descriptive brochure. 
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MULTI-FREQUENCY BURST 

AMPLITUDE ws FREQUENCY 
Check wide bond cooxial co 
bles, microwave links, indi 
vidual units and complete TV 
systems for frequency response 
characteristics without pont 
to point checking of sweep 
generator 


WHITE WINDOW 
LOW & HIGH FREQUENCY 
CHARACTERISTICS. Determine 
ringing, smears, steps, low 
frequency tilt, phase shift, 


mismatched terminations, etc 
in TV signals of systems 


THEY'RE =. 
CHECKING VIDEO EVERYWHERE 


STAIRSTEP SIGNAL modu 

lated by crystal controtied 

W T H T int b . : 1.579 me for differential am 
A plitude and differential phase 

7 measurement. Checks ampli 

tude linearity differential 


FAMOUS r ao gg 


ferential phase of any unit 


Model 1003-8 ge A 


PORTABLE VIDEO TRANSMISSION sie au cle sr 
TEST SIGNAL GENERATOR tate sank wean cet 


FILTER for Signal analysis 


% Completely self contained *& Portable *& Multi- 
frequency burst *& Stairstep & Modulated stairstep 
* White window * Composite sync *& Regulated 
power supply. 


MODULATED STAIRSTEP sig 
nal they high pass filter 
Checks differential amplitude 


MODULATED STAIRSTEP sig 
nol thr low pass filter 
Checks linearity 


DELIVERY 30 DAYS 
! 
Literature on the above and more than 100 scan sana pa ao 
additional instruments for monochrome and 
color TV by TELECHROME are available on precise differential phase and 
request gain measurements. Compon 
ion for use with 1003.8 


The Nation's Leading Supplier of Color TV Equipment 
68 Merrick Road Amityville, N. Y. 
AMityville 4-4446 


Lo 
1521.A OSCILLOSCOPE CAM 
ERA—Polaroid type for in 
stantaneous | to 1 ratio 
photo-recording from any 5 


oscilloscope 
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Tele-Tips 


ENGINEERS! improve your Na 


OU EU A ed a | f2ced strip in the neighborhood of 


| stop sign intersections. The rum- 
GOVERNMENT ELECTRONICS ble as the car passes over the strip 
j | makes motorists more observant, 
' i and, in addition, affords better 

stopping conditions. 


CANADIAN ENGINEERS sare 
considering a proposal to federate 
all national and provincial engi 
neering bodies into “one body to 
speak for all engineers.” 


TIME has again arrived for the 
Eta Kappa Nu’s selection of the 
Outstanding Young Electrical En- 
gineer, this time for 1956. Quali 
fications are that the engineer 
must be less than 35 years of age 
and have BA degree in electrical 
engineering from a college in the 
U. S. or Canada within ten years 
prior to May 1, 1957. Nomination 
forms may be obtained from A. B. 
Zerby, Exec. Secy., Eta Kappa Nu 
Assoc., P.O. Drawer 447, Dills- 


CO Oe ee 


burg, Pa. Nominations must be 


a returned to Mr. Zerby not later 


than May 31, 1957. 


LOUDSPEAKER THIEVES that 
pee plague the drive-in movies will be 
The key to Missile performance is its Heart Beat"... the electronic system wate \ tw ia maieiie® catia 
that directs and guides its unerring flight. The Crosley Division of AVCO surprisea Dy & Rew Specia: alarm 
Monufacturing Corporation is expanding its program in this important field. patented last month. 

We have top positions for engineers in many different categories. 


« ADVANCED RESEARCH ENGINEERS HOW FAST is fast? Rookie pitch- 
e PROJECT ENGINEERS « SENIOR RESEARCH ers reporting to the spring train- 
Computer & Analytical Systems ENGINEERS ing camp of the Kansas City 


Guided Missile Programs Airborne Defense Systems Athletics this year had to convince 


There are also openings in: not only the manager but a speed 
GUIDED MISSILES ° SERVO MECHANISMS meter as well. The Athletics were 


COMPUTER AND AN using an Admiral Radarscope 
E e COMMUNICATIONS 
ALYTICAL SERVICES Airborne Transmitters cally the speed of the pitched ball. 


Design and Development end Receiver : : : 
Programming and Application Manager Lou Boudreau said that 


GXOUND RADAR AIRBORNE FIRE Athletic scouts will be carrying 
ANTENNA AND CONTROL SYSTEMS the speed meters with them to 


Athletic tryouts all during the 
SOuNeaneT ae season. How old-time fans will 


react when they start referring to 


speed meter to determine scientifi- 


Write us and find out where you can fit into the major programs now being 
started. Write for literature and we will also give you information about 
the advantages of family living in Cincinnati—the "Queen City of the BuesS. 
West—closest to the Heart of America.” There are numerous company 
benefits ond you will be paid generous relocation expenses Please send a TV PHOSPHOR 
resume to Mr. Nick M. Pagan, Manager Technical and Professional Employ eyes 
ment Office, Dept. X sion of Sylvania has turned out 
more than 5,000,000 gallons of 


AVCO MANUFACTURING CORPORATION | *':- 222, ,notssivm | siicat 


since This is enough phos- 
Crosley Division 


: a : : phor material for 50,000,000 TV 
1329 Arlington Street @ Cincinnati 25, Ohio picture tubes. 


pitchers as “80-mph” we can only 


producing divi- 
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toctoo 


The critical moving coil in Weston 
ruggedized instruments is insured 
against shock damage by these 
shock absorbing springs in back 
of each jewel bearing another 
Weston ruggedized first! 


The entire instrument move- 
ment is then cradled on a 
shock mount of specially 
formulated rubber... assur- 
ing continuous dependable 
operation in severest service. 


WESTON 


PANEL INSTRUMENTS 
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| 


pre 


Equipment builders can’t afford to compromise on 
instrumentation where service requirements call for 
instruments that will function dependably under severe 
impact, shock, moisture or temperature extremes. That's 
why approved Weston ruggedized instruments are so 
widely preferred. Their sound basic design . . . the extra 
values built-in . . . have proved their superiority under 
the most rigorous field conditions, providing unmatched 
performance that more than justifies their cost. 

Expanded facilities now make Weston ruggedized 
instruments readily available for A-C or D-C needs in a 
variety of sizes and ranges. For the complete story, 
consult your local Weston representatives, or write . 
WESTON Electrical Instrument Corp., Newark 12, N. J 
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Books 


The Cathode Ray Oscilloscope 
By y Publishe 19 by Inter 
hed a Yew York 

This book brings to the reader the 
results of experience over two decades 
with a wide range of practical prob 
lems involving the oscilloscope. It de 

a... 


scribes in great details the construc 
ye lamond tion, use, and applications of the in 
2 UJ | C t N strument. Over 600 original oscillo 
UTILICON 600 grams, all the work of the author, 


give a remarkable impression of it 
capabilities. 

The text covers, in an extremely 
lucid manner, theory and design tech 
niques relating to modern oscillo 
scopes, and ample information is pro 
vided on ways of using the instru 
ment 

Many valuable practical hints, ex 
tensive references and a good index 
are useful features of the book, which 
includes directions for building a sim 
plified oscilloscope, a high precision 
instrument, and a simple time base 
expansion unit. 


Progress in Semiconductors, Vol. 1 


By Alan F r PI 
£ 


754 - y 
, / 44 f rth Ave 
rh 16. 23 ge vii page Price $8 


+ 


(ew 


ee, 


TELEVISION CAMERA TUBE © to keep pace’ with development in 


in 
emiconductor research, the coverage 
of this book will be international in 

This new high-sensitivity photo conductive television cope, surveying all aspects of semi 

conductors including applications of 

semiconductor devices, and designed 

Following are its important advantages: (1) High signal for geo i ro well as those worl 
ing’ In alliec 1@108, 


pickup tube is for use in studio, telecine and ITV cameras. 


output permitting greater depth of focus and requiring Eight specialists inaugurate the 


less video amplification. (2) Rugged surface for industrial eries with the following papers: Re 
cent Advances in Silicon, The Germa 
nium Filament in Semiconductor Re 
Actual Size current output and low dark current output. (4) Operation search, Theory of the Seebeck Effect 
in Semiconductors, The Electrical! 
Properties of Phosphors, The Design 
constant with temperature change. (5) Surface uniformity. of Transistors to Operate at High 
Frequencies, Photo- Magneto - Electric 
(6) Low target voltage required —significant in transistor Effect in Semiconductors, and Field 
circuits. (7) Tube can be oriented for maximum resolution Effect in Semiconductors 
While the editors fee] that germa 
nium and silicon will inevitably occupy 
a great portion of the papers, their 
aim is not restrictive. Other important 


Write for Form 2109 giving aspects of semiconductor research, 


use—cannot be burned by scan failure. (3) High light 


at high ambient temperatures—dark current essentially 


in any desired direction because there is no side tubulation. 


P ° such as luminescence, and the photo 
specifications and performance data. graphic process and phetoconductivity 
will also be studied. 
‘ 7789 


Handbook of Electronic Measure- 


ELECTRONICS DEPARTMENT | opengl , ass 
DIAMOND POWER brooklyn 1. NV. 879 pager total. Price $18. 
SPECIALTY CORPORATION An authoritative handbook of ele 


tronic measurements, designed to fil 


LANCASTER, OHIO the critical need for concise and com 


(Continued on page yU) 
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Having your 
ups 
and downs ? 


... If they involve Wire Wound Resistors 


DALOHM has the answer! 


All Dalohm products are carefully designed and 
skillfully made to assure you of supreme quality and 
dependability, plus the widest versatility of application. 


You Can Depend On 


Outstanding examples of the Dalohm line are these 


miniature, silicone-sealed, wire wound resistors. 


FOR THOSE TIGHT SPECIFICATIONS =<“ _—* 


as 


These Dalohm resistors combine high power rating 
with sub-miniature design. High heat dissipation and 
protective covering are achieved with vertical-finned 
black anodized aluminum housings. Vertical single 
hole panel mounting is provided by integral threaded 
base and lock nut. Ruggedized construction assures 
dependability under the most extreme conditions 


- 


¢ Completely welded construction from terminal to 
terminal 

e Silicone sealed for absolute protection against 
moisture, shock and salt spray 

e Three wattages and sizes: PH-25, 25 watts; PH 
50, 50 watts; PH-100, 100 watts 

¢ Resistance values from 0.1 ohm to 60K ohms, 
depending on type 

¢ Tolerances from 0.05% to 3% 


Ask for Bulletin R-33 


You are invited to write for the complete catalog of Dalohm 
precision resistors, potentiometers and collet-fitting knobs. 


If none of our standard line fills your need, our staff of able 
engineers and skilled craftsmen, equipped with the most modern 
equipment, is ready to help solve your problem in the realm of 
development, engineering, design and production. 


Another Dalohm resistor that resolves power and 
space problems in tight specifications. Black anodized 
finned housing provides protection and maximum heat 
dissipation. Mounting lugs provided for horizontal 
mounting 


¢ Completely welded construction from terminal to 
terminal 

e Silicone sealed for absolute protection against 
moisture, shock and salt spray 

¢ Three wattages and sizes: RH-25, 25 watts: RH 
0, 50 watts; RH-250, 250 watts 

¢ Resistance values from 0.1 ohm to 100K ohms, 
depending on type 

¢ Tolerances from 0.05%, to 3% 


Ask for Bulletin R-21C 


Just outline your specific situation. 


zr 4 
ss al J 
> 
DALE P RO D UJ CTS, | n . © In Canada: Charles W. Pointon, tid © Export Dept: Pan-Mar Corp 
6 Alcina Ave. 1270 Broadway 
1304 28th Avenue Columbus, Nebraska, U.S.A. Toronto, Ont. New York 1,.N.Y¥ 
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To the engineer capable 
of original thinking... 


Highly accurate AiResearch 
electronic amplifier used in precision 
analogue computer networks, Built 
to withstand 50 G's vibration, has 
over 20 megohm input impedance 
and less than | ohm output 
impedance, 


W 
W 
vW 


The Garrett Corporation has 


built an outstanding reputation 
for pioneering because of engi- 
neers whose minds are not 
shackled to the past... or even 
the present. We concentrate on 
the future. 

If you’re the sort of engineer 
to whom an obstacle is only a 
challenge, you'll be interested in 
working with us. You'll have the 
finest research and laboratory 
facilities at your disposal oo 
have your choice of location 
among the Los Angeles, Phoenix 
and New York areas. 

All modern U.S. and many 


OIVvisiOns 


AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING. PHOENIX 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration 
systems, pneumatic valves and 
controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, 
cabin pressure controls, heat 
transfer equipment, electro- 
mechanical equipment, elec- 
tronic computers and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of education 
and experience today to: Mr. G. 


D. Bradley 


CORPORATION 


906! S. SEPULVEDA BLVD... LOS ANGELES 456, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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Books 


(Continued from page 28) 


plete sources of information in the 
field of electrical engineering. 

The editor, a Research Assistant 
Professor of Electrical Engineering at 
the institute, has prepared the hand- 
book under the sponsorship of the 
General Engineering Laboratory of 
the Rome Air Development Center, 
Griffis Air Force Base, Rome, N. Y. 

Written in 18 chapters by 17 au- 
thorities, eminent in the field for their 
work on the topics assigned to them, 
the handbook, in 2 volumes, has more 
than 600 photographs, tables, and 
charts. 

The handbook offers up-to-date, con- 
veniently collated information on elec- 
tronic measurements and combines 
basic exposition with practical infor 
mation. It presents a compendium of 
measurement methods, categorized ac- 
cording to frequency, from de through 
the microwave region. Complete de- 
scriptions and illustrations of neces- 
sary equipment are given and orders 
of accuracy and physical magnitute 
indicated. 

Each chapter describes in detail the 
better known and more readily applic 
able techniques of electronic measure 
ment concerning the particular quan 
tity under consideration. Where it has 
been considered necessary and desir- 
able, extended theoretical treatment 
is given. A comprehensive bibliogra 
phy is appended to each chapter. The 
introductory section provides a histor- 
ical introduction to the problem of 
electromagnetic measurements, de 
fines units and standards, and pre- 
sents a complete review of electro- 
magnetic theory from the standpoint 
of the problem of measurement. 


Books Received 


Pictorial Microwave Dictionary 


By Victor J. Y 7 and Meridith W. Jones. Put 
shed 1956 by hn F. Rider Put her, In 116 
Ww 14th f New York 11 17 19 per 


Price $2.9! 
English-Russian, Russian-English 
Electronics Dictionary, TM 30-545 


6 by pt f the ry 

144 e Price $ M he btoir 

pag $ y } 
te 


Tube Selection Guide, 1956-1957 


by 

Frequency Modulation 

By L. B. Arguimbau & R stuart. Published 
1956 by Wiley & n 440 Fourth Ave 
New York 16. 103 poges. Price $2 

A Glossary of Electric Terms, 
Financial and Technical 

Published 1956 by & f +r titute 420 
Lexington Ave New rk 7 4 x 


May 1957 


te 


| g , 
Twist-Tab Mountings 


ae 
ae 


Switch Types 


Phenolic Shaft Types 


OVER 300 BASIC TYPES... 
countless STANDARD modifications 
for TV, 


c~ Radio, Audio, and 


Fold-Tab Instrumentation jobs. 
Mountings 


—— 


Printed 
Wiring Types 


Hollow-Shaft Types 


\ Multiple-Usit 
Types % 


a transistorized j 
equipment } 


te: 


G 
a 


STACKPOLE CARBON COMPANY, St. Marys, Pe. 


in Conoda; CANADIAN STACKPOLE LTD., 550 Evans Ave., Etobicoke, Toronto 14, Ont 


Dual-Concentric 
Types 


TECH DATA ON ALL 
“a STANDARD TYPES & 


Ma NEW I MODIFICATIONS 


Write for Bulletin 
RC-10B or see your 


’ 
4 local Stackpole 


representative 


Electronic Components Division 
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SAN GAMO 


for low voltage 


power supply... Type DCm 


Electrolytic Capacitors 


In computers, calculators, electronic controls, 


and related equipment—wherever capacity sta- 


bility with long life is a must—count on Sangamo 


Type DCM Electrolytic Capacitors. 


They minimize ripple voltage and insure steady, 


stable DC voltage. They save space by eliminat- 
ing any need for heavy, bulky choke components 


with their substantial and often-varying load 


voltage drops. 


Maximum Voltage Rating: 450 VDC 


Sangamo DCM Electrolytic Capacitors provide 
exceptionally low equivalent series resistance 

. assure extremely high capacity for case size 
in low voltage ranges... and are specially de- 
signed to permit high ripple current without 
overheating. They can be supplied in maximum 
energy content rating of 80-watt seconds in 
voltage ratings from 15 to 450 VDC. Maximum 
capacity value of 33,000 mfds. can be supplied 
at 15 WVDC. 


Write to-day for your file copy of Sangamo Seeeens 00 Gentes Cnet 


. . . tors are housed in seamless, drawn 

Engineering Bulletin TS-114. aluminum containers with gasket- 
sealed molded alkyd resin base 
thermosetting plastic covers. Detail 
of cover construction insures mini- 
mum contact resistance in current 
carrying members and provides 
an adequote safety vent in case 
of heavy overload. 


CAPACITY CHART 


Rated Surge Max. Cap. in Max. Cap. in Max. Cap. in 

SA et | G AM re) Voltage DC Voltage 2% x 4% Can 2% x42 Can | 3% x44 Can 
15 12,500 20,000 25,000 
4 rth 9,000 15,000 20,000 
Electric Company 30 4's00 8,000 10;000 
100 2 2,000 3,500 5,000 
“ " . » Tie te 150 1,500 2,500 3,500 
Electronic Components Division 200 2 1,000 1,500 2,500 
? 800 1,250 1,750 
oO ) 700 1,000 1,500 
SPRINGFIELD, ILLINOIS 400 700 1,000 4,200 
400 400 500 1,000 
450 150 400 800 


For additional capacity and voltage combinations, write us. 
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on extra-precision 


ARLY in 1958 there will be a “new 
E moon” in the sky —a 22-inch 
sphere circling the earth at a speed of 
18,000 mph. Unlike our real moon, 
this one will be able to “talk” to Earth. 
And engineers from Army Ordnance 
Ballistic 


Aberdeen Proving Ground, Maryland 


Research Laboratories at 


will study these messages to learn new 


facts about our solar system. 


This “moon-talk” 
emanating from precision instruments 
inside the satellite 


radio signals 


is so vital that 
it will be tape recorded for later anal- 


ysis, interpretation and preservation. 


ELECTRONIC INDUSTRIES & Tele-Tech 


The highest standards of reproduc- making it the best selection for any 


tion must be met. There can be no dis- recording application. 


tortion, voids, or other imperfections. Whether you are an engineer re- 
The tape chosen was extra-precision cording highly technical information 
Type EP Audiotape. or a neophyte placing his first reel on 
a tape recorder, Audiotape will speak 
The highest professional standards for itself. It is now available in five 
of quality and uniformity extend different types to meet every recording 


throughout the entire Audiotape line, need and every tape budget. © wademarh 


For complete information on the earth satellite recording project write us 


for a free copy of the December issue of Audio Record. 


AUDIO DEVICES, Inc. 


444 Madison Avenue, New York 22, N.Y. 
Export Dept., 13 E. 40th St., New York, N.Y. 
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Offices in Hollywood 
May 1957 


Chicago 


MISSILE SYSTEMS ELECTRONICS 


Activities at Lockheed Missile Systems Division laboratories 
in Palo Alto cover virtually every field of electronics 
related to missile systems. Inquiries are invited from those 


who desire to perform research and development of a 


most advanced nature 


Here staf} members discuss a laboratory model of an airborne 
component of a guidance system. Left to right: Dr.R.J. Burke, 
telemetering; L.A. Blasi, antennas; K.T. Larkin, radar and 
command guidance; Dr.S.B. Batdor}, electronic division head; 
Dr.H.H. Leifer, solid state; 8.Janken, product engineering. 


Suk beed 


i * 
MISSILE SYSTEMS DIVISION 
research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 
PAIA) ALTO + SUNNYVALE «+ VAN NUYS 


CALIFORNIA 


a low-cost cure for high-voltage headaches! 


MOTOROLA 60-VOLT 
POWER TRANSISTOR 


@ Reliable Operation With 
High Junction Temperatures 


@ More Stable With Heat Cycling 
© Better Current-Handling Capacity 
@ Exceptional Gain 


@ Now Available in Quantity 


ACTUAL 
SIZE 


CHECK THESE TYPICAL CHARACTERISTICS 
OF THE MOTOROLA MN-21 


B 
= - MHOS TIME 


55 1.2 


5Ou SEC 


GPI SWITCHING 


THERMAI 
RESISTANCE 


Collector rating of 10 Watts 
with mounting base at 80°C 


SAMPLE ORDER — 4 FOR $24.00 


For full technical information concerning this 
and other performance-proven Motorola semi 
conductor devices, write, wire or phone. 


Other Motorola Quality Products Include 


4 High-Power 
» Audio Transistors 
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4 High Voltage 
Ly Power Transistors 


for military & industrial use 


SUGGESTED APPLICATIONS 
OF THE NEW MOTOROLA MN-21 


e DC converters and 
other switching service 

e All audio amplifiers, 
including push-pull 

e Motor controls 

e Power supply regulators 

@ Line voltage regulators 

e Servo amplifiers 

e Fuel injection systems 


Wherever high-voltage 
power transistors 
are required! 


DEPENDABLE QUALITY—IN QUANTITY” 


MOTOROLA 
SEMICONDUCTORS 


MOTOROLA, INC. 
SOOS £. McDOWELL 
PHOENIX, ARIZONA 


Silicon Radio TV », 


Medium Power 
Rectifiers Transistors 
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HIGH 


proves Johnson 
tube sockets are 
built to take it! 


3 grades for every tube socket 
means greater reliability ...lower cost! 


Pick the tube socket that meets your specifications from 
Johnson's 3 basic grades for every socket type! Check John- 


son’s standardization program . 


.. you'll find that selection is 


simplified, delivery cycles are shorter—and many times you'll 
find that you will get superior quality sockets at lower cost 
due to the elimination of special set-up and tooling charges. 
Johnson's tube socket standardization program provides you 
with complete specifications for standard, industrial and 
military socket requirements. For complete information, 
write for your copy of Standardization Booklet 536, today! 


STANDARD — These ore commercial grade 
sockets for general requirements. Bayonet 
Sockets equipped with porcelain bases, 
glazed top and sides. Phosphor bronze con 
tacts 0002 cadmium plated. Nickel-plated 
hardware. Bayonet shells are etched alu 
minum. Wofer Sockets equipped with glazed 
steatite bose——-DC200 treated 

Contacts are plated brass with steel 
springs. Shielded types equipped with etch 
ed aluminum shields 


INDUSTRIAL — Superior in quality to “Stand- 
ard” types, equipped with glazed steatite 
bases, 0C200 treated. Phosphor bronze or 
beryllium copper contacts and springs, .0OO5 
silver-plated. Fungus resistant cushion washers 
under contacts 

Aluminum bayonet shells and shields for 
wafer types, iridite No. 14 treated 


MILITARY —Top quality for military re- 
quirements. Glazed L4 steatite bases, DC200 
treated. Bayonet Sockets equipped with 
beryllium copper contacts .0005 silver- 
plated. Hot tin-dipped solder terminals 

brass bayonet shells, .0003 nickel-plated. 
Threaded hardware .0002 nickel plated 

unthreaded hardware .0003, With fungus 
resistant cushion washers under contacts. 
Wofer Sockets equipped with phosphor 
bronze contacts and beryllium copper springs, 
silver-plated .001. Hot tin-dipped solder ter- 
minols. Fungus resistant, glass base melamine 
cushion washers under contacts. Aluminum 
shields on shielded types, No. 14 iridite 
treated. Entire socket protected for 200 
hour salt spray test. 


f 


Complete specifications 
Write for your copy of 

Socket Standardization 
Booklet 536, todey! 


EO. FE. Soh msomn Comparny 


2215 SECOND AVENUE S.W ° 


WASECA, MINNESOTA 


industry 
News 


Robert Sackman was elected Gen- 
eral Manager of the Ampex Corp. in 
Redwood City, Calif. Previously, he 
headed a Department of Defense re- 
search and development branch de- 


voted to recorders and data-process- 


ing systems 


E. A. Link has been elected to the 
newly-created post of Vice-Chairman 
of the Board and also to the execu- 
tive committee of General Precision 
Equipment Corp. Mr. Link’s new 
status reflects the increasing activity 
and responsibility which he is assum- 
ing in affairs relating to planning in 
automatic aerial navigation, flight 
control, and air traffic control. 


é { 
E. A. Link J. C. Kyle 
James C. Kyle is now filling the 
position of Asst. Director for Engr’g 
of the Transducer Div., Consolidated 
Electrodynamics Corp. Mr. Kyle 
joined Consolidated in 1955, after 12 
y! as a physicist and research 
pecialist with the Ames Aeronau- 
tical Laboratory at Moffett Field, 
Sunnyvale, Calif. 


Charles L. Stoup is now filling the 
new position of Field Service Man- 
ager for AMP, Inc. 


E. M. Siegel is now Sales Manage 
of Loral Electronics Corp. 


Edward <A. Altshuler has been 
named Manager-Merchandising and 
Market Research for American Elec- 
tronics, Inc 


B. Lazich has assumed Directorship 
of Filtors, Inc. Research and Engi 
neering Div 


Franklin P. Hinman has become 
Operations Manager of the Cathode 
Ray and Power Tube Departments of 
Westinghouse Electric Corp.’s Elec 
tronic Tube Div., Elmira, N. Y. 


Lewis F. Millett now heads the 
Radar Development Dept. of the Re- 
earch Laboratories Div. of Bendix 
Aviation Corp. He has been active in 
the research and development of 
microwave equipment, missile guid- 
ance systems, and radar, for the past 
13 year 


Continued on page 42) 
* PLUGS « JACKS « KNOBS « DIALS « PILOT LIGHTS 
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MECHANICAL ENGINEERS are using their skills in the de- ELECTRO-MECHANICAL ENGINEERS are constantly faced 
sign and development of new mechanisms required for business with the problems of capturing information from the various 
machines and for those mechanical products which are associ- input devices and converting this information into a usable form 
ated with electronic data processing equipment. for subsequent use in data-handling equipment. 


ELECTRONIC ENGINEERS enjoy an unparalleled freedom COMPUTER ENGINEERS backed by the company's computer 
in the development of new types of circuitry and components research since 1938 are developing an economical, flexible digi- 
which are necessary to maintain leadership in the competitive 


tal computer to meet the requirements of all record-keeping 
field of record-keeping automation. applications. 


ENGINEERING UNLIMITED 


AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS 


If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
Starting salaries as well as permanent positions . . 


Act at once! Send resume of your education and experience to Employ 


ment Department, 


Technical Procurement Sec. L, The National Cash 
Register Company, Dayton 9, Ohio. 


THE NATIONAL CASH REGISTER COMPANY 
ELECTRONIC INDUSTRIES & Tele-Tech ~- 
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now Westinghouse 


doubles production capacity 


| 


Anticipating mushrooming expansion of both 
industrial and defense electronics, Westing- 
house has doubled its production facilities 
for Hipe rsil” cores. A eee. indic. ation of the 

sed usage of Type “‘C’”’ Hipersil cores 
ia/thy- findings of a recent survey . . . more 
dh 350; of all military transformers under 

SP kva now use Hipersil cores. 


Among the new applications in components 
being constantly added are many specifica- 
tions that can be met only by Hipersil cores, 
with such unique properties as: 


e Oriented grain direction, with 100°; co- 
incidental flux. 


e Highest permeability, lowest loss. 
e 100°, active in carrying flux. 


e Lowest possible core volume and weight 
for high-temperature transformers 


e Greater mechanical, electrical and mag- 
netic stability. 


It is these properties that make the Hipersil 
core the foundation for better transformers— 
smaller, lighter, more efficient — at lower cost. 


So again at Westinghouse the increased de- 
mand for a superior product has led to 
expanded production facilities. Enlarged 
facilities mean one-plant availability of a 
complete line of Hipersil cores— from 0.001 to 
100 lbs.—in a full range of gauge thicknesses 
for all frequencies. Three stocking locations 
Boston; Greenville, Pennsylvania and 
Los Angeles ... mean you get better service. 
Westinghouse also makes a complete line of 
Hipermag* cores and Hiperthin* cores for 
any electronic applications. 
Want a prettier profit picture? Send for the 
Type ‘C” Hipersil Core Design and Appli- 
cation Manual. Write to Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. *Trade-Mark 
J-70798 


“cy 


you can BE SURE...1F rs Westinghousew3 


* 
male 
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You can now get... 


Hipermag* cores 
that slash magnetic amplifier 
rejects up to 75% 


The greatest single advance in giving you reactor cores of 
such proved reliability is the new Roberts Dynamic Test 
an exclusive Westinghouse development. Using the constant- 
current flux-reset method, this test literally measures mag- 
netic properties of the core under simulated operating 
conditions in half-wave, saturable reactors. The Roberts 
Test is the only method that offers practical performance- 
matched cores required for high-precision magnetic amplifiers. 

You get data on (1) peak flux density, (2) peak differen- 
tial permeability, (3) loop squareness and (4) d-e control 
magnetizing force at four points on the dynamic B-H 
curve. Test values can be used directly as constants in 
amplifier design. 

The Roberts Test actually eliminates core testing and 
matching in your plant performance is now predictable. 
Westinghouse cores assure you, as never before, of the 
performance you design into your product. 

Also available is a full line of Hipersil® and Hiperthin 
cores for electronic applications. 

Call your Westinghouse representative or write, Specialty 
Transformer Department, Westinghouse Electric Corpora- 
tion, P. O. Box 231, Greenville, Pa. *Trade-Mark 

J-70796 


Production line Roberts Test and performance matching at 
Westinghouse eliminate costly and complicated testing at your plant. 
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Bell Laboratories engineer Cyril A. Collins, B.S. in E.E., University of Washington, demon 


strates new TV switching control panel for black and white or color 


Complex switching 


connections are set up in advance; in a split-second a master button speeds dozens of 


programs to their destinations all over the 


permits interconnection of any number of broadband circuits 


nation. Special constant-impedance technique 


without picture impairment 


Telephone science speeds TV enjoyment 


lelephone science plays a crucial 
part in your TV entertainment. An 
interesting example—one of many 
is the latest TV switching center 
developed at Bell Telephone Lab 
oratories, 
control the 


Switching centers 


transmission of programs which 


come to your local TV station over 


fell System facilities. To be avail- 


able exactly on cue, programs must 
he switched at high speed and with 


very great accuracy, 
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lo create the new switching cen- 
ter Bell Laboratories engineers bor- 
rowed from the switching control 
art which handles your dial tele- 
phone calls. They developed a 
special control panel which puts 
complex switching patterns within 
the easy grasp of one man. By push 
ing buttons, he sets up—and double 
checks—forthcoming network 
changes far ahead of time. On cue 
he presses a master button which 


sends the programs racing to their 


respective destinations around the 
nation. 

To connect the broadband ci 
cuits, the Laboratories engineers 
developed anew V ideo switch whic h 
operates on a constant-impedance 
principle. The new switch permits 
the interconnection of any number 
of circuits, without the slightest im 
pairment of transmission quality. 

Thus the technology which serves 
your telephone also works for your 


TV enjoyment. 


BELL TELEPHONE LABORATORIES B 


AT/ 
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AS SMALL AS 34” x 34” x 139” 
AS LIGHT AS 114 OUNCES 


“TOM THUMB” 


SS 


eee eS 


Designed and tested to specification *MiL-T 26985 


~ 
: 


Supplied in two principal case sizes: 

1. For RDB channels 1 through 6, case size is 
¥% x 1¥2 x 2% inches high; weight: 4 eunces. 

2. For channels 7 and up, case size is % inches 
square and 1% inches high; weight: 114 ounces. 

These cases are generally equipped with a 4-pin 

plug to match the small Winchester socket. 

ATTENUATION CHARACTERISTICS 

Impedance: 100 K ohms in and out. 

Insertion loss: less than 6 db. 

At + 7.5% band width is less than 3 db. 

At + 25% band width is greater than 15 db. 

At 1.75 f attenuation is 40 db or more. Ana aaa 

At .57 f attenuation is 40 db or more. ATTENUATION CHARACTERISTICS 
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ATTERUATION 


ELECTRONIC INDUSTRIES & Tele-Tech + May 1957 Circle 32 on Inquiry Card, page 101 


Load-Compensated Potentiometers 
for Driving Current-Sensitive Circuits 
without Isolation or Buffering 


Potentiometer: 
where e@ x @, 


are available 


Normally potentiometer 
tap is at center; i.e 
0 0, 
Potentiometers where 
9 0, 
are available 


Linearity 


-_ 
Cc 
a 

a=] 
Cc 
Co 
a 
a 

wo 
c 


Linearity 


Independent 


In a load-compensated potentiometer the 
current into the load is a linear function 
of shaft rotation. The load-compensated 
potentiometer is thus a shaft-rotation-to- 
current transducer, and may be used to 
drive current-sensitive devices without 
isolation or buffering. The scale factor 
of the current-rotation conversion varies 
directly with applied voltage and inversely 
with load resistance. The load ratio is 
permanently specified at the time of 
manufacture and is “built-in” the poten- 
tiometer. 


TUTUTTT Try Tr erry rere eee rere 


STANDARD LINEARITY AVAILABLE 
IN MODEL F 1810 


tt 


beseseess 
1 


4444444 
. 


4 


4 


+++ 
+4 4 
4 


+ + 


15/1 30/1 60/1 
Load Ratio (Value of ‘a’ in Schematics) 
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IN MODEL J3015 
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logue Co 


15/1 30/1 60/1 120/ 


Load Ratio (Value of “a” in Schematics) 


POTENTIOMETERS MEET NAS-710. Publi 
cation P102 describes in detail Analogue 
Controls Load-Compensated Potentiome 
ters, including complete application in 
formation. Write today! 


ntrolsa, Ine. 


» Rose © srree MINE ” 


120/1 
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News 


(Continued from page 36) 


Jacob Reichert is now filling the 
post of Manager of the Dayton, Ohio, 
office of the Edison Instrument Div. 
of McGraw-Edison Co. Mr. Reichert 
was formerly Project Engineer at 
Wright-Patterson AFB in Dayton. 


Frederick G. Miller has become 
Manager of Field Service Operations 
“or Datamatic Corp., Newton High- 
lands, Mass. A specialist in computer 
projects with the USN, he was chief 
of the computer section responsible 
for installation, operation, and main- 
tenance of the Mark II and Mark III 
giant “brains” developed at Harvard 
University. 


C. William Miller has joined the 
executive staff of Volkert Stampings, 
Ine. Before taking this special assign- 
mient, Mr. Miller was associated with 
the Philco Corp. in various capacities 
for 15 years. 


C. W. Miller J. M. Johnston 

Joseph M. Johnston is now filling 
the post of Operations Superinten 
dent of both instruments and com- 
ponents with the Victoreen Instru- 
ment Co. Mr. Johnston was previously 
associated with El-Tronics, Inc. as 
both Chief Engineer and Operations 
Manager. 


Charles H. Godschall, Manager, 
Tooling and Tool Engineering, Gov- 
ernment and Industrial Div., Philco 
Corp. was presented the Distinguished 
Service Award by Asst. Sec. of the 
Navy Fogler, for outstanding work in 
the development of a new underwater 
weapon. 


Dr. Thornton C. Fry, a mathema- 
tician well known in both academic 
and industrial fields, has been ap- 
pointed Senior Consultant for Reming- 
ton Rand Univac 


L. M. Skelton, a member of the En- 
gineering Consulting Div., Kester 
Solder Co. of Chicago and Newark, 
N. J., has been permanently trans- 
ferred to California. Mr. Skelton goes 
to the West Coast after many years 
of extensive contact with all types of 

(Continued on page 46) 


May 1957 


THE STANDARD OF COMPARISON FOR OVER 20 YEARS 


HIGH FIDELITY 
TRANSFORMERS 


FROM STOCK... ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B. 


HIPERMALLOY series 


This series provides virtually all the 
characteristics of the Linear Standard 
group in a more compact and lighter 
structure. The frequency response is 
within 1 db. from 30 to 20,000 cycles. 
Hipermalloy nickel iron cores and hum 
balanced core structures provide mini- 
mum distortion and low hum pickup. In- 
put transformers, maximum level +10db. 
Circular terminal layout and top and 
bottom mounting. 


ULTRA COMPACT series 


UTC Ultra Compact audio units are small 
and light in weight, ideally suited to re- 
mote amplifier and similar compact 
equipment. The frequency response is 
within 2 db. from 30 to 20,000 cycles. 
Hum balanced coil structure plus high 
conductivity die cast case provides good 
inductive shielding. Maximum operating 
level is +7db. Top and bottom mounting 
as well as circular terminal layout are 
used in this series as well as the ones 
described above. 


SPECIAL UNITS 
TO YOUR NEEDS 
If you manufacture high fidelity 
gear, send your specifications 
for prices 


TYPICAL UNITS 


LS-10X Shielded input 
Multiple line (50, 200, 250, 500/600, etc.) 
to 50,000 ohms multiple shielded 


LS-19 Plate to Two Grids 
Primary 15,000 ohms 
Secondary 95,000 ohms C.T 


LS-50 Plate to Line 
15,000 ohms to multiple line 
level 


+15 db. 


LS-63 P.P. Plates to Voice Coil 

Primary 10,000 C.T. and 6,000 C.T. suited 
to Williamson, MLF, ul.-linear circuits 
Secondary 1.2, 2.5, 5, 7.5, 10, 15, 20, 
30 ohms. 20 watts 


HA-100X Shielded input 


8.44 4 - 
hi 
f = a 


Multiple line to 60,000 ohm grid... tri- 


= 
oem 


alloy shielding for low hum pickup. 


HA-106 Plate to Two Grids 
15,000 ohms to 135,000 ohms in two sec- 
tions ... +12 db. level 


sy TE 
ieanes 
"ot 


i 
- _ = 


WA-113 Plate to Line 
15,000 ohms to multiple line 
level 0 OC in primary 


WA-133 Plate (DC) to Line 


15,000 ohms to multiple line 
level... 8 Ma. DC in primary. 


+15 db. 


A-10 Line to Grid 
Multiple line to 50,000 ohm grid 


A-18 Pilate to Two Grids 
15,000 ohms to 80,000 ohms, primary and 
secondary both split 


A-20 Mixing Transformer 
Multiple line to multiple line for mixing 
mikes, lines, et« 


A-26 P.P. Plates to Line 
30,000 ohms plate to plate, to multiple 
line 


@-1 Line to Grid 


Primary 50, 200/250, 500/600 ohms to 


50,000 ohm grid 


0-6 Plate to Two Grids 
15,000 ohms to 95,000 ohms C.T. 


0-9 Plate (DC) to Line 


Primary 15,000 ohms, Secondary 50, 
200/250, 500/600 


0-14 50: 1 Line te Grid 
Primary 200 ohms, Secondary .5 megohm 
for mike or line to grid. 


CASE LS-1 $2 
Length 3% 4-7/16 
Width 2%” 3% 

Height 344” 4-3/16 
Unit Wt.3 Ibs. 7.5 Ibs 


oul 
Uy yt 


A CASE 
Length 
Width 
Height 

Unit Weight 


OUNCER CASE 
Diameter 
Height 

Unit Weight 


18-3 
5.13/16" 


4-11/16” 


UNITED TRANSFORMER CO. 


150 Varick Street, New York 13, N. Y. EXPORT DIVISION, 13 E. 40th St., New York 16, N. Y. CABLES. “ARLAB” 
PACIFIC MFG. DIVISION: 4008 W. Jefferson Blvd., Los Angeles, Ca! 


ENGINEERS 


e 
KLECTRONIC 
JET ENGINE 
FUEL CONTROLS R MSE A At H | 1 
is our business 
We are permanently dedicated to RESEARCH and DEVELOP- 
MENT in every conceivable field of ELECTRONICS. 
GM's long-standing policy of decentralization creates unlimited 


opportunities for qualified Electrical, Mechanical Engineers and 


Engineering Technicians 


AC The Electronics Division 


(Digital and Analog) GUIDANCE 


GYRO- 
SCOPES 


New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION — Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, ete. Every inquiry treated in strict confidence—and you will hear 
from us by return mail. 


For Employment Application — Mr. Cecil E. Sundeen, Supervisor of Technical Employment 


AC THE ELECTRONICS DIVISION pm 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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FOR SEMICONDUCTORS... 
a new order of 
chemical purity... 
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YOIUM CARBONATE 
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BaA “ELECTRONIC GRADE” CHEMICALS 


REDUCE 


Here are chemicals made to entirely 
new standards of purity —chemicals 
made especially for use in manufacture 
of semiconductors. Metallic and other 
undesirable impurities are held to max- 
imum limits as low as one part in ten 
million! 

These exceptionally pure B&A “Elec- 
tronic Grade” Chemicals have been de- 
veloped to fulfill the exacting require- 
ments of the electronic industry. It is 
natural that they should come from 
B&A. For Baker & Adamson is Amer- 
ica’s foremost producer of laboratory 
and scientific chemicals, and has worked 
in close partnership with the electronic 


industry since its earliest days. 

Listed here are the B&A “Electronic 
Grade” Chemicals now offered in small 
package sizes. They are readily avail 
able from convenient stock locations, 
together with many other B&A “Elec 
tronic Grade’’ Chemicals produced in 
bulk for use in TV tube and receiving 
tube manufacture. Additional special 
high-purity chemicals can be custom 
made to meet your needs. 


Write for free booklet! Contains infor- 
mation on electronic chemicals for semi- 
conductors, tubes, printed circuits; sul- 
fur hexafluoride for gaseous insulation; 


BAKER & ADAMSON 


‘**Electronic Grade’’ Chemicals 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


IMPURITIES TO NEW LOWS?” 


selenium metal and selenides; metallic 
oxides and salts for ferrite production 
Lists exact specifications for many 
“Electronic Grade” Chemicals, Write 
for your copy today! 
Electronic Grade" Chemicals for Semiconductors: 
Acetone 
Acid Hydrofluoric, 48% 
Alcohol Methyl, Absolute (Methanol) 

Acetone Free 
Alcohol Propy!, Iso 
Carbon Tetrachloride 
Ether, Anhydrous 
Hydrogen Peroxide, 3% Solution 
Hydrogen Peroxide, 30% 
Hydrogen Peroxide, 30% “Stabilized” 
Sodium Carbonate, Monohydrate 
Trichloroethylene 


Many other B&A chemi 
cala commonly used for 
semiconductor produc- 
tion are available in Re- 
agent A.C.S. or other 
high-purity grades 


Offices: Albany* ¢ Atlanta * Baltimore* * Birmingham* « Boston* « Bridgeport® * Buflalo* ¢ Charlotte* * Chicago*® * Cleveland® + Denver® ¢ Detroit® ° Houston® 
Jacksonville * Kalamazoo * Los Angeles* « Milwaukee * Minneapolis * New York* * Philadelphia® * Pittsburgh*® ¢ Providence* « St. Louis* *« San Franciaco 
Seattle * Kennewick* and Yakima (Wash.) In Conede: The Michels Chemical Company, Limited * Montreal* * Torente® * Vancouver® *( omplete stocks carried here 
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industry 
News 


(Continued on page 42) 


solder-consuming industries in the 
Middle West, especially the electronic 
producer. 


Kenneth R. Johnson is now Vice 
President in charge of the Home Prod- 
ucts Div. of Packard-Bell Electronics 
e n no U n ces n ew Corp. The move was designed to 
strengthen the company’s planned ex- 
pansion program, 


ad Hugh P. Moore was elected a mem- 
mo © S ber of the Western Electronic Show 
and Convention Board of Directors. 


Mr. Moore replaces Gramer Yar- 
brough, who recently resigned from 


= 
©] r } C e Mm Elgin Electronics Div. to form his own 
electronics representative firm. 


Malcom Ross has been elected Pres- 
ident of General Transistor Western 
Corp. Mr. Ross is a veteran of over 


TRIM: 25 yrs. in the electronics industry 
130 RIMPOT ad j ober -dipiiaa in various executive 
solder-lug type 


You can solder your hook-up wire direct to this instrument, and eliminate 
splicing. Terminals are standard flat, slotted lugs to provide fast, secure 
connections 

The silver-plated solder lugs are extremely rugged. Instrument is not 
affected by soldering iron temperatures. 


for \ —_ : M. Ross S. F. Arn 
rinted circuits — = a ; Sam F. Arn has been appointed 
p — 


General Sales Manager of Gertsch 
Round pin terminals on this unit may be plugged into holes in your Products, Inc. Mr. Arn, in this newly 
printed circuit boards for dip soldering. Terminals are gold-plated copper, created position, will direct the na 
'%" long, .028" diameter, and spaced in multiples of 0.1”. Mounting is tional sales efforts of Gertsch rep 
accomplished by 2-56 screws through body eyelets, or by pins only. resentatives, and will set up a West 
Coast direct sales organization for 


the company. 


Julius Dorfman has been named 
BOTH UNITS PROVIDE a usable potentiometer range of 98%, and low residual Manager of the Special Tubes Sales 
resistance either end, 0 to 1%. Low temperature coefficient wire is utilized in for Raytheon Mfg. Co.’s Receiving 
the precision wirewound resistance elements. and Cathode Ray Tube Operations. 


In all other design features, these instruments are similar to the original Model He will be responsible for sales of 

120 TRIMPOT. Each is subminiature in size (1)4” x "x 4"), and weighs only snen Covloes a6 ee regulators, 

0.1 oz. Other characteristics include 25-turn screwdriver adjustment, self- arerietin ns gear Mb coon — —_- 

locking shaft, and excellent performance under extreme shock, vibration and MRIASEES aNd miniature tubes, thyra- 

acceleration. Units meet or exceed most government specifications. Delivery 

from stock on standard resistances. Send for Bulletins 130 and 205. David Dibner is now serving as 
Military Products Engineering Man 
ager for the Omaton Div. of the 
Burndy Corp., Norwalk, Conn 


OURNS LABORATORIES, INC. Richard A. Roeser is now serving 


General Offices: 6135 Magnolia Ave., Riverside, Calif. as head of the Good-All Mfg. Co.’s 
Plants: Riverside, California—Ames, lowa advertising department. The compo 
nent manufacturer is located in Ogal 


tron tubes and ruggedized tubes 


bbe 


TRIMEF N oTK OTENTIOMETERS « PRESS RE TRANSI ERS AND A ELEROMETERS lala, Nebraska. 
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upel durable 
has made 


f production 


Other E-1 | continue to serve 
the industry at Irvington-On-Hudson, New 
York. Complete research laboratory where 


technicians are constantly at work antici 


future d 


pating aesien problen 


for the Pioneer Producer of 


COMPRESSION 
SEALS 


specily E-1I for performance: plus 

in commercial and mulitary service 
Compression Seals Threaded Seals 
Multiple Headers 
ealed Terminals 


Condenser End Seals 


Transistor Closures 
Miniature Closures 
Color Coded Terminals 


ELECTRICAL 
“INDUSTRIES 


MURRAY HILL, NEW JERSEY 


A Division of Philips Electronics, Ine 


*Canadian Pat. 523,390: British Pat. 734,583 
U.S. Patents Pending—All Rights Reserved 
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NOW-a new 
and expanded 
pliant... 


E-| Single Lead 
Terminals and 
Multiple Headers 


Reed 


E-1 Hermetically 
Sealed Plug-in 
Connectors 


E- End Seals for 
Tubular Closures 
Completely strain 
free Afford a perma 
ent hermetical seal 


res 


E-! Transistor 
Closures, Custom 
Terminations 
for transistors and 
other components 
ring hermet 

neg Available 
ete witt 

sres or 
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Iindustry’s Highest Power Transistor 


Eliminate arcing at switch points. Stop switch deterioration 
while increasing the efficiency and reliability of all electronic 


control equipment! 


A single Delco 2N174 transistor can switch 
1 kw with one watt of control power. 


Because transistor switching eliminates arcing, 
switch life is longer and more reliable. 


This switching performance is possible because 
of the excellent electrical characteristics of the 
2N174; in particular, the high collector break- 
down voltage, extremely high maximum col 
lector current, and very low input impedance. 


You may employ Delco 2N174 high-power 
transistors with confidence in their reliability 
and uniformity. These transistors, normalized 
to retain better performance characteristics 


DELCO RADIO 
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regardless of age, are currently being produced 
by the thousands every day. Write for 
engineering data. 


Power Switching Characteristics 


1000 watts 


Switching Power 


Current in “‘on”’ 


position 13 amperes 


1 watt 
30 db 


Input Control Power 


Power Gain 


Dissipation in “‘on” 


position 8 watts 


Switching time 60 microseconds 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 
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The oscilloscope that holds traces indefinitely 


HUGHES 104 
MEMO-SCOPE* 
OSCILLOSCOPE 


THE 104 MEMO-SCOPE oO 
ortable r le trated t k te 
‘i. 


‘ 
' 


A 
Now you can leisurely view, analyze and compare 
SINGLE OR SUCCESS! al i cial electrical phenomena lasting no longer than microsecond 


or minut without resorting to photogs iph 


The new Hughes-developed MEMO-SCOPE instrument 
} 
AL APPLICATIONS self-contained storage-t pe oscilloscope which combine 
the distinct advantage of information retention with 


t ele 


the features of a superior quality laboratory o 


Because of the high visibility of its brilliant disy 
MEMO-SCOPE sCIOscopn can be used in aw 
room without the aid of a viewing hood 
transients Or any number of successive wavetorm 
be studied at will and photographed as desired 
A hinged camera mount swings | hotogr aphi ip} 
aside for direct-di play view 

For additional information or demonstration of the new Model 104, write to HUGHES PRODUCTS « MEMO-SCOPE OSCILLOSCOPE 


International lirp rt Station, Los Angele 45, ¢ ilifornia 


* Trademark of H ighe Lircraft mpany 


HUGHES PRODUCTS 


! 
© 19057. HUGHES AIRCRAFT Company | 
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ER he . 


A ge ae 


pales Fie 
i 
" ‘amet 


2 , 


ALSIM 


Rugged, low-loss AlSiMag Alumina ceramics 
permanently bonded to appropriate metals to 
produce superior high temperature seals. 

Outstanding electrical and mechanical charac 
teristics over wider temperature and frequency 
ranges. 

Excellent heat shock resistance. High softening 
temperatures. Vacuum tight. Improved glaze with 
superior surface resistivity. Greater impact and 
tensile strengths. Resistant to chipping and spall- 
ing. Precision tolerances. 


- 


D: diary 0 
Minnesota Mining and % 
Manufacturing Company Ps ' 


Complete facilities for volume production. Uni- 
form... piece to piece. Standard or custom de 
signs. To assure optimum performance of the 
latter, our engineers cooperate in establishing 
proper specifications and configurations. Low tem- 
perature metal-ceramic combinations available. 


For complete information on AlSiMag Metal- 
Ceramic Seals for either low or high temperature 
applications, send blueprint with planned installa- 
tion and operating temperatures, electrical re- 
quirements or other relevant data. 


RECEIVING . POWER CATHODE RAY 


GENERAL ¢@ ELECTRIC 
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VP his huge compute r. only a small part ol whi h is illustrated, Wiese ngineered and Douvilt ley IBM 
to serve as heart of the Semi-Automatic Ground Environment (SAGE) air defense sy« 


»-Star OF14s in the « omputer had a perfect reeord of NO opens, shorts or mechanical defects 


portant iviny 


advancement pumiple iwnitron iné 


others who are massive users of d- 


(Continued on Page 2, Column 1) 


Special G-E Welding Technique Makes Possible | 
Pumpless Ignitrons with Sealed-for-Life Vacuum =" “'"""" 


General Electric pumpless ignitrons are 


helping industry convert a-c to d-c more 


conomically than ever betore \ con 
tinuou welding proc te eloped hy 
G.i seals off the vacuum inside the 


tubye permanent! No pumps are needed 
once the tubs ire installed. Doing awa 
with uum pumping equipment gives 


cleaner installation ind lead to oun 
One of a long seri of G-k ignitror 


General Electric “first Poday G.I 
builds and offers types with the highest 
ratings in the field-—full ible. in mul 
tiple grouping to meet the power re 


quirements of aluminum producers and 


7329 G-E 5-Star 6414's in IBM SAGE Computer Still Show No 
Opens, Shorts or Mechanical Defects after 3000 Hours Service 


No shorts, no opens, no mechanical de 
fects .. this is the history of (329 
mStar Obl that have performed in 
excess of 3000 hours in IBM's first XD-1 
computer, engineered and manufactured 
for the experimental sub-sector of the 


LSA SAGI Vstem 


Out of electrical tolerance” has been 
the sole removal cause. In contrast: 17% 
of removals of another twin triode of 
earlier design tested in this giant com 
puter, have been for one of the three 
reasons above hort open mechan 
ical = deteet in one of whieh can 


render a tube moperative 


General blectric Star OLLT was one 
of the first high reliability tubes deve hoped 
expressly for computes just as Gt 
previously had pioneered pecial tube 


for commercial « omputer 


| xperienee not found elsewhere enter 
into the design, manufacture, and testing 
of the three General Kleetrie 5-Star, and 
en commercial yee ong I pe now 


tilable. Ask an office m the next page 


covers to tanks is formed by rotating the big 


re rectihver wetallation of G1 TL iwoitron 
Note the clean layout, free from vacuum pumping equipment header rae snd connections 


es substantially ine (quitpeane nt power id maimtenance costs 


Improvements in G-E Horizontal-Amplifier Tubes { 
Assure Full Picture Sweep, Lengthen Tube Life 


Superior eweerp of (, | horizontal amplifier tubes under low line voltage conditions, is demon- 


strated on screen at right 


vanced cathode processing these and other 


Large plate size and special finned or dimpled construction; ad 


features give uuproved performance Pubes, 


moreover, are tested at factory for zero-bias plate current and plate to-screen Current ratio 


continuous upgrading tube 


Klectric contribute 
today's TV set 


per 
formance, General 
lw thre acceptance ol 


market which is ever exacting j 
prolure quality 

No group of G-l 
proved more extensively than horizontal 
Plate 


enlarged to cut plate and screen emission 
and distorted 


tubs has been im 


umnplifies Ly yo areas have been 


causes of shrinking raster 
image finned or dimpled plate design 
danyet ol nivel 


cathode 


le en new 


advanced proce ny technique 


Pumpless General Electric 
Rectifier Ignitrons 


(Continued from Page 1) 


\ typical Prouping ol twelve General 
leetric 


‘ xample 


whitron for 
MOO kw 


O-ineh pumps 
will 


prarwe ! 


furnish up to 
ol d-« at BoO v. See thre 
20-inch lO-inch) size 
Pube-Product Brief 


ther with any Gene ral kleetrie office below 


listing of 
New 
atright. Consult fur- 


and under 


make voltage 


that 


for better low-line 
Design 


tube service lift 


operation 


improvement Inecrease 


and stabilize performances 
ineluce vrids 
lo di 


plate 


peciall proce ed screen 


ipate more heat . . new beam 


which prevent vla deterioration 


bulb bombardment mica slot 


that 


from 


ind mica spraying combat inter 


ind 
hlectric 
and lift lest 


clement leakage 
Rivid 
lest 


irciny 


General performanes 


promot uniform 


quality for all horizontal-amplifier tub 


that are built and hipped 


f ] 
| POWER r + 
| SUPPLY | f 

} + 


wn 


ww 
>} an AAAS 
SAN 


LAW 


GE IGNITRON 
1 


lrige r circuit goes into ac tion whe never 
radar output tube receives an overload 


actuates the ignitron, which instantly 


becomes a current bypass crowbar in 


order to short out the threatened tube. 


“Crowbar” Circuit Featuring G-E Ignitron 
Protects Radar Output Tubes 
From Overload Damage 


Valuable use is 
I lec tri 
output tubes 


(x re ral 
costly 


made ol 
shield 


from overload damage 


being 
radar 

he 
hort out the tube 


iwnitron lo 


whitron is trigue red to 


in the event of a dangerou power surge 


Such action. of course, must be virtually 


instantaneou ind an ignitron operate 


with split-second rapidity, far faster than 
iny conventional switch 

Moreo | ith 
current in the 


by overload 


Le 


will 


tnount 


conduct 
calle d for 


protection | pe GL-6228 


iwhitron 
large 
increasingly for this work, 
O0 O00 


ul ed 
et will 
This 


that norm il 


conducts up to amp 


not fire until triggered at 65,000 vy. 


high hold-off 


variation 


voltage issure 


In powel will not cause cireuit 


rite rruption 
kor 


radar and broadcast 
Kleetric GL-5630 Ig 


nitron is a more economical, and equally 


low powe I 


Genet il 


popular crowbar-tube” investment 


Receiving Tubes 


25EC6. New G-E beam p 
type for 11 


Power Tubes 
GL-6963, GL-6964. New Gene 
pumpless ignit f . 
and double-grid respectively 


pow 


NEW TUBE-PRODUCT BRIEFS 


GL-6965, GL-6966. New G-f 
} ’ ‘ ‘ i we © tif t se 
led-f fe vacu 


Cathode-Ray Tubes 


3ACP1, 3ACP7, 3ACPI1.New GES 
CR ty f 4 oscillos 


pes da pe 


EASTERN REGION 
General Electric Company, Tube Sales 
200 Main Avenue, Clifton, N. J 
Phones: (Clifton) GRegory 3.6387 
(N.Y.C.) Wisconsin 7.4065, 6, 7, 8 


CENTRAL REGION 


General Electric Company, Tube Sales 
3800 North Milwaukee Avenue 
Chicago 41, I 


Phone: SPring 7-160 


WESTERN REGION 


General Electri 
1184 


Company, Tube Sales 
Boulevard 

Los Angeles 64, Calif 
GRanite 9-7765; BRadshaw 2-8566 


West Olymp 


Phones 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y 


wuf for uwuf, the smallest, most stable, 
fixed capacitors you can buy—Here’s why... 


These are glass capacitors—probably as 
much as one-third smaller than those 
you're used to; certainly much lighter 

Though made with glass, they are not 
fragile. In fact, the layers of glass dielec 
tric, the metal foil plates and the leads 
are fused into a surprisingly rugged, in 
separable unit 

This unusual construction, developed 


at Corning offers you these advantages 


Small size, light weight. If you're at work 
on guided missiles, fire controls, com 
putors, and similar devices, you can cut 
valuable ounces and inches from your 
s with these capacitors. See table 
above for some indications 


assemblic 


Exceptional stability. After a load life 
test at 50% more than rated voltage at 


Capacitance in uuf 

300 V. 85°C. 500 V 
1-240 1-150 
57-1200 57-510 
200-5100 200-330 
470-10,000 470-6200 


85° C., the average change in capacitance Bulletin shows performance charts. Bul 
of these units ts less than 0.4% after 1,000 letin CD-1.00 contains charts and other 
hours, less than 0.6% after 10,000 hours data on these capacitors. Circle this 


magazines service card for a copy or 


Very low drift. This drift is so slight that 
it’s generally within the normal error of 
faking MIL-C-11272A as 


a standard, capacitance drift is less than 


write us direct at Corning 


measurement r . 
Ask for information on these 


0.1% or 0.1 uuf (whichever is greater) other Corning Capacitors: 


Predictable, retraceable TC. [he differ 

ence in TC between any units at any given 
temperature is less than 15S ppm/°’C, It ts 
well within the limits of 140 © 25 ppm/* ¢ 

from ao” 4 0 BS” ¢ 
5° ¢ 


Medium Power Transmitting © Y60 and 
CY70. Ideal for mobile RE transmitters 


Canned High Capacitance -Vrovide the 
advantages of rugged glass 

your specification 

and referred to 
Subminiature Tab-Lead~ Up to ‘ 


volume compared to pigtail typ 
your specification 
Low loss. Even at elevated temperature 
Special Combinations 
relatively low 1); , 
ind benefits of gla 


sipation factor at I kc. and 25°C. ts about izes 


The perfor 
in infinite 
ind lead To custom order 


the dielectric loss 1s 


O.0° ® and independent of capacitance 


Other electronic products by Corning Components Department: Glass Film | isto 

LPI, H, R, N, S, HP and Water Cooled Style Direct Traverse and Midget Rotary Tris 
Metallized Glass Inductance Delayline Coil Forms, Bushings, Enclosure Tubes 
Rectifier Tube ind Attenuator Plat *Distributed by Erie Resistor Corporation 


Capacitors 


Comung meant reseach i Glasd y CORNING GLASS WORKS, 95-4 Crystal Street, Corning, N.Y. 
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the electrolytic capacitor you need 
... in the mounting style you want 


You can get Sprague self-mounting electrolytic ca- 
pacitors in every one of the four standard combinations 
of terminals and mounting rings. 

The Sprague DFP series of electrolytics includes not 
only the time-tested Type 25D Twist-Lok” design, but 
also three new styles intended for printed wiring 
boards—the Type 28D Push-Lok* with its snap-action 
mounting lugs and circular ground ring, the Type 26D 


snap-action terminal design, and the Type 27D with 
terminals designed for wire-wrap production wiring 
techniques. 

You will find the complete story on these dependable 
capacitors for entertainment electronics and allied 
applications in a new Sprague Engineering Bulletin. 
W rite for your copy today to Sprague Electric Company, 
233 Marshall Street, North Adams, Mass. 


Sprague on request will provide you with complete application engi- 


neering service for optimum results in the use of electrolytic capacitors. 


& Trademark 


© RESISTORS ¢ MAGNET COMPON 


© INTERFERENCE FILTERS © HIGH TEMPERATURE 


WIRE . PULSE NETWORKS e 
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PRINTED CIRCUITS 


SPRAGU 


the trademark of reliability 
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ELECTRONIC 
INDUSTRIES 


& TELE-TECH 


ROBERT E. McKENNA, 


Microwaves 


and U. S. Growth 


Automatic 
Broadcasting 


ELECTRONIC INDUSTRIES & Tele-Tech ~ 


Publisher * 


The news that the Federal Communi 
cations Commission will soon be re 
examining frequency allocations in the 
25-890 Mc band as well as those above 
890 Mc is extremely important. Such a 
review has not been conducted since 
1944. In the light of technical progress 
made since that time, this action affords 
an opportunity to arrange for more 
efficient utilization of the spectrum. We 
commend Commissioner Craven on his 
review suggestion. 

We think this also would be an ap 
propriate time to review the FCC ruling 
which forces the use of Common carrier 
facilities instead of permitting the use 
of privately owned beamed microwave 
systems. It is fully understood that 
common carrier facilities are needed 
in communication as in other fields by 
the general public. 

In recent years this ruling has caused 
comment 


considerable unfavorable 


throughout the industry largely be 
cause toll costs to the user turn out to 
be considerably higher than amortizing 
a privately owned system and because 
the common carrier facilities available 
often are much more restrictive. 

The present FCC ruling tends to pre 
vent wasteful use of precious frequen 


BERNARD F. 


OSBAHR, Editor 


cies and to minimize interference from 
too many stations on the air. On the 
other hand the policy tends to hampei 
national industrial growth. 

As business organizations expand 
throughout the country their internal 
communications problems expand with 
them and these problems are not 
always readily solvable by the available 
common carrier facilities. Today, aside 
from telephone, telegraph and teletype 
communications, organizations may 
also have need for closed circuit TY 
and/or data transmission systems. 

Privately owned microwave relay sys 
tems will handle all these services for 
an owner simply through the purchase 
of additional terminal equipment. Inter 
ference problems are greatly reduced 
because of the narrow beam used in 
transmitting microwave frequencies 
from point to point. Privately owned 
equipment can be readily amortized and 
hence offers important economic advan 
tuges to the user. 

We believe this issue to be a matter 
of degree. We also believe that there is 
enough at stake in the way of national 
industrial growth and in the best in 
terests of all to warrant a further re 


view of FCC ruling in this connection 


The new trend in broadcasting is 


toward automatic station operation. 
Over one third of our radio stations 
are using some form of automation 
right now. The FCC so far has approved 
this mode of operation only for stations 
of less than 1OKW and employing non- 
directional antennas. 


Modern 
signed for remote operation. 


transmitters are now de 
Tedious 
recording of data, such as meter read 
ings, radio currents fed to various ele- 
ments of a directive antenna system, 
plate input power can now be taken over 
by automatic recording equipment. Stu- 


dio programming can be made semi o: 
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completely automatic as desired 

What about the level of the audio fed 
There 
with the peak limiting ampli 


to the transmitter? coming 
Into use, 
fier, a constant level or “average” limit 
ing amplifier which is effective in pro 
viding a full level of modulation 

We do not have the approval of FC¢ 
for automatic operation of high powe1 
directional stations, but the data is being 
hoped by NARTB, 


manufacturers, and broadcasters that ap- 


accumulated and it i 

proval is not far away. The turning over 
of manual operations to electronic robots 
will release highly trained personnel for 


better jobs in work requiring decisions 


A new high voltage power plant and stream- 
lined wiring are the highlights of the redesign- 
ing job done by Douglas engineers. 


DC-8 Sets New Electronic Style 


By JOHN E. HICKEY, JR. 


Assistant Editor 
ELECTRONIC INDUSTRIES & Tele-Tech 


fms the Douglas Aircraft Company went into 
the planning stages of their first commercial jet 
airliner, the DC-8, they were faced with many elec- 
tronic problems. An aircraft flying at better than 600 
mph revives problems which were thought once to 
have been adequately solved. These deal with inter- 
connecting methods, equipment weight, ease of servic- 
ing and antenna drag and location. 


New Type Power Plant 

Basic to the whole problem was the choice of a 
power plant. For many years the 28 v. system has 
been a fixture in commercial airliners, but its use has 
put a heavy burden on other components of electronic 
equipment, notably on connectors, wiring and power 
supplies. After much deliberation, the DC-8 designers 
decided on a 115/200 v., 3 phase, 400 cps system that 
provides a great deal of flexibility and significant 
economies in components. The use of four 20 kva 
constant frequency generators meant that more than 
90°) of the electrical circuits would require less than 
10 amperes for operation. 

With the use of a higher voltage and lower current, 
it then became possible to reduce the size of wire and 
connectors. However the smallest contact size in the 
AN series of connectors is rated at 20 amperes. Such 
large, heavy connectors could hardly be considered 
for the DC-8 so a survey was initiated to find environ- 
ment-free miniature aircraft connectors with contacts 
rated at 10 amps or less. None were found to exist. 

Even at the earliest stages of this planning, the 
Douglas engineers sensed that the changes they were 
incorporatng in the DC-8, particularly the trend to 


higher-voltage, lower-current operation, might very 
well be eventually adopted by the aircraft industry as 
a whole. This greatly influenced the approach that was 
taken on the connector problem. 


Connector Development 

In the usual procedure the prime contractor—here 
it was Douglas—would write the design specification 
and prepare outline control drawings, and throw the 
contract open to bidding. In this case, however, 
Douglas felt that the industry-wide significance of a 
new connector design, coupled with the high potential 
sales if the design was adopted, called for direct 
development by the connector manufacturer, at the 
manufacturer’s own expense. Douglas would draw up 
the requirements and from there on the responsibility 
would be the connector manufacturer’s, except the 
testing, which of course, would be done by Douglas 
also. 

All the connector manufacturers commented favor- 
ably on the requirements set down by Douglas and 
all expressed a desire to develop a connector for the 
DC-8. But only one, the Deutsch Co. of Los Angeles, 
was willing to undertake the development and tooling 
program on their own capital. The connector which 
is described here is their product. Two additional 
firms have since delivered prototypes to Douglas, but 
their design has not had final approval. 

The specifications which Douglas laid down for the 
connector were: 

1. Quick disconnect 
2. Positive lock without safety wiring 
3. Coupling seal before lock 


Visually inspectable for correct assembly and 
installation 

Moisture seal 

Vibration dampener 

Corrosion resistant 

Operation up to 250 degrees fahrenheit 
Unaffected by altitude pressure variations 
Wire comb 

Wire support 

Continuous dielectric separation—no voids 
Closed entry contacts to accommodate AN wire 
guage 22 through 18. 

No wet process involved 

Good serviceability 

Elimination of soldered connections (provision 
for taper terminations) 

All of the components necessary for complete 
assembly delivered in a clear, sealed, dated 
package 

18. Non-conducting exterior surface 

19. Operating force always in direction of plug 

travel 

20. Coupling and/or contact seal before electrical 

contact 

21. Multiple insert “clocking”. 

Connectors meeting these specifications would be 
exceptionally useful for many reasons. They would 
cut down on installation time, afford savings in weight 
and space, make equipment more easily serviced, 
reduce shock hazards and increase equipment relia- 
bility. 

The space reduction is due to a greater number of 
terminations per area. The connectors would be small 
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Fig. 2: A typical VOR interconnecting assembly 


Fig. 3: A temporary mock-up shows use of connectors 


insure an environment -free installation. 


° ° would 
DC-8 Avionics (Continued) 


Terminal boards are subject to short circuits from 
loose metallic objects such as washers, nuts, shavings, 


enough to accommodate more connections per unit etc. The connectors on the other hand are corrosion 
area than a terminal strip and therefore provide a resistant to water, fuels, oils, and other liquids; they 
tremendous weight saving. Second to reliability are sealed from moisture caused by condensation due 
weight saving is always uppermost in an aircraft engi to rapid descent; they are temperature resistant to 
neer’s mind. It has been estimated that a weight re 250°F and may be pressure sealed for altitudes to 
duction of 10 pounds on a weight-restricted trans- 60,000 feet without electrical property effects and 
Atlantic flight would be worth $7,000 a year to an air have positive locking mechanisms. The electrical con- 
line tacts are sealed from possible volatile gases, hence 


—_ ; : they eliminate possible explosions while fueling 
Eliminating Down-Time 7 inate | ) plosio ‘ 


Making servicing easier means less down-time for Conducting Connector Tests 
the aircraft. Servicing personnel merely have to di At Douglas, tests were begun on the miniature 
connect the plug rather than disconnect wires from electrical connectors received, to determine whether 
terminal boards, This saves time in replacing defective they met the requirements of high speed, high 
units and also eliminates any possible wiring error altitude, ac system aircraft. A modified AN class E 
The use of wires and connectors would also facilitate connector Was used as a control to compare the minia- 


bench testing. ture connector performance with that of an existing 


Since voltages in excess of 50 v. can be a personnel AN type environment-free electrical connector. The 
hazard every precaution must be taken to keep exposed paragraph designations in parenthesis are from 
hot conductors to a minimum, Terminal strips are at MIL-C-5015B for reference purposes. 

a decided disadvantage when compared to environ 1. Contact Engagement and Separation § Forces 
ment-free connectors, since they have to be covered (4.5.14)—The force, in ounces, required to either 


during operation. Furthermore, during maintenance engage or separate pins and sockets was measured 
checks on an energized system, the covers would be on a sample lot of 25 mated contacts. The contact 
removed, exposing the maintenance personnel to force was determined with sockets both in and 


hazards of unprotected conductors. These connectors out of the insert. 


itive lock Wor ! 
Fig. 4: Expanded view of connector shows _ lock without safely wiring 
the high points that met specifications 


conpling seal betove electrical contact and lock visually inapected for lock 


continuons diclectric separation—no voids 


cary-to-reach solder pots 


visual inspection for correct assembly 


wire comb, quide and support 
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Resistance of Contacts (4.5.7 The electrical 
resistance of each pair of contacts, mated, was 
determined by measuring the potential drop in mv. 
across the assembled contacts while carrying 5a. 
at an ambient temperature of 60°F to 80°F. Test 
was repeated using 10 a. and the temperature rise 
recorded after stabilization. 

High Potential (4.5.2 
applied to the connectors at the rate of approxi- 


Voltage was gradually 


mately 500 v. each second between the two closest 
contacts and between the shell and the contacts 
closest to the shell, stopping for one minute inter 
vals at 1000, 2000 and 2800 volts. Any voltage 
which caused breakdown before reaching 2800 \y 
was recorded. 

Insulation Resistance (4.5.8 The insulation re- 
sistance of the connectors was measured between 
the two closest contacts and between the shell and 
the contacts closest to the shell. Measurements 
were made using 1000 v. and an electrification time 
not exceeding 2 minutes. The tests were conducted 
at 60°F to 80°F. 
Durability (4.5.12) 
Resistance of Contacts Test were subjected to 500 


The connectors used for the 


cycies of insertion and withdrawal similar to that 
which they would encounter in service at a rate 
not exceeding 600 cycles per hour. After each 100 
cycles the connectors were inspected. After 500 
cycles, the plugs and receptacles were examined 
for evidence of defects and given the Resistance 
of Contacts Test 
Contamination—a. Tap water was poured over the 
mating end of the plugs and receptacles. They 
were then shaken dry by hand, the plug and 


receptacle mated and again subjected to the High 
Potential Test. 
b. Same as “a” 


except aircraft wash down wate) 
drippings were used. 

c. The face of the socket contact insert was wiped 
with a rag soaked in used engine oil and wrung 
dry, thus leaving a light film of oil on the insert 
surface. The plug and receptacle were mated and 
the connector assembly again subjected to the 
High Potential Test. 

Altitude, 
a. Connectors were placed in an environmental 


Temperature and Humidity (4.5.3 


chamber and subjected to 6 cycles of various 
environmental sequences. Alternate rows of con 


I ci ataihatintine ie 
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DRAG COEFFICIENT - Co_ 
a 


May 1957 


Fig. 5: Mock-up shows how easily instruments may be removed 


tacts, including both outer rows, were conducting 
1000 volts RMS and the other rows and the shell 
were grounded. Care was taken to seal the ends 
of the wires outside the chamber to prevent 
breathing through the conductor. Any breakdown 
or arc-over was recorded. 

b. The environmental sequences were repeated for 
an additional 6 cycles after removing certain 
wires and placing nylon sealing plugs in the 
vacated grommet holes. All nylon plugs were sym- 
metrically distributed in the outer ring of grommet 
holes. The wire attached to some of the plug speci- 
ments had a \% in. of insulation stripped off in the 
area either inside or outside of the environmental 
chamber. The purpose of this was to determine 
if allowing atmosphere to breathe through the con- 
ductor effected the connectors’ performance 
Vibration (4.5.10 and 4.5.20) 
subjected to vibration according to Procedure II 
of Specification MIL-E-5272A. All connector con- 
tacts were conducting 100 ma. during every phase 


Connectors were 


of the vibration tests and any evidence of reduced 
contact pressure, contact opening or physical dam- 
age was recorded. 
Corrosion (4.5.6 Connectors were subjected to 
salt spray corrosion in accordance with the pro- 
cedure defined in MIL-E-5272A with one excep 
tion: The duration of the test was increased from 
50 hrs to 1000 hrs. The coupling mechanism was 
operated every 24 hours and any visual or opera 
tional deficiencies recorded. 

Dirt and Mud Impregnation Connectors were 
subjected to the following sequence of environ- 
mental conditions. The coupling mechanism was 
checked for deficiencies following each condition 
a. Connectors submerged in MIL-L-7808 jet en 
gine oil at 150°F for 6 hours. 

b. They were placed in the dirt collecting chamber 
of a vacuum cleaner and device operated until full 
c. Connectors were placed in a bucket of mud and 
agitated to work the mud into the coupling mecha- 
nism, 

d. Connectors were baked in an oven at 150°F for 
3 days until the mud in the coupling mechanism 
was completely dried. 


} 


(Continued on page 143 


Research is being directed primarily 
toward diagnostic tools, with all the 
body processes being examined for 


conversion into electrical analogs. 


By RICHARD G. STRANIX 
Assistant Editor 
ELECTRONIC INDUSTRIES & Tele-Tech 


Fig. 1: A General Electric 2-million volt therapy unit installation 


What Electronics is Doing 


FEW months ago the Institute of Radio Engi mately 1600 members and its counterpart in the AIEFE 
neers went out of its way to upset one of its is also well-attended. Additional bio-physics groups 
longest standing traditions. For the first time mem- in the fields of biology and medicine, including a 
berships in the Professional Groups were thrown open council under the American Medical Assoc., bring the 
to individuals not members of IRE. The move had total of active members to approximately 5000. And 
one express purpose, to attract medical doctors into this figure does not include the various activities being 
the PG on Medical Electronics. carried on in universities around the country. 
The field of medical electronics is today at a very But despite this high level of interest from educa- 
curiou tage. Interest in the subject is very high. tors, physicians and engineers, medical electronics 
The IRE Professional Group alone numbers approxi- faces a rather slim existence for some years to come. 


Fig. 2: Three types of phonocatheters which Fig. 3: Electronic auscultation now provides Fig. 4: New diagnostic X-ray unit supplies 
are used for acoustic mapping within heart selective amplification of faint heart beats full-range performance for a min. investment 
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The reason is simple—money. Where electronic manu 
facturers talk in terms of thousands of pieces of 
equipment, the medical circles talk in terms of hun 
dreds, sometimes dozens. When Dr. George Z. Wil- 
liams, Chief of the Clinical Pathology Dept., National 
Institutes of Health (N.I1.H. Jethesda, Md., ap- 
proached R.C.A. some time ago on the possibility of 
manufacturing a special vidicon sensitive to ultra 
violet light, R.C.A. asked in turn how soon they could 
expect to get back their initial investment. A year? 
two years? three years? They are producing the tube 
now, and they estimate that it will be close to five 
years. Few firms can afford such an unattractive 
business investment. 

In every phase of medical electronics the story is the 
same. Research is limited to the largest laboratories, 
the best equipped universities, the most prosperous 
industrial firms, and, perhaps naturally—since there 
is little private capital available—the government. 

The Rockefeller Institute, New York 21, N. Y., an 
other pioneer in the field, has just announced the de- 
velopment of the “radio pill,” a FM transmitter capsule 
which can be used in the study of gastrointestinal dis- 
orders. See Figs. 6 & 10. 


The Job Ahead 


A great missionary task lies ahead for those already 
active in the field. The interest of the physician, who 
presently is not sure whether these new development 
fall within his domain or not, must be aroused. Be 


for Medicine... 


yond this, the electronics engineer must be impressed 
with the importance of this new field, for although he 
is probably more inclined to be interested, he is sorely 
uninformed of the potentialities of the medical field. 

It is interesting to note that there are as many 
branches in medicine as in electronics. If the branches 
of medicine were plotted as the ordinate and electronic 
branches as abscissa, and each area of joint activity 
was indicated, we would have, not a curve, but an 
almost completely darkened area. The transmission 
line specialist could be working with the pathologist, 
neurologist, and bacteriologist. Though these coordi- 
nated groups may be small, they do none the leas indi- 
cate definite activity. 

Large concerns in the industry must be encouraged 
to continue research on suitable advanced instrumen 
tation. This will entail quite a job of selling because 
the program is of necessity long range—a long period 
before profits can be realized. It is hoped that the 
smaller companies will be imbued with the research 
spirit when the field is a little more established. 

A strong program exists to have colleges arrange 
their curricula to include a combined medical, or bio 
logical, and electronic background for engineers. As 
yet, this program has not been too successful. How- 
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ever, it will eventually succeed because the govern 
ment is showing a very strong interest 

In much the same manner as _ nucleonics mush 
roomed, So now 158 medical electronics We are all 
familiar with the way in which electronic engineers 
were recruited for the former field. It is ant ipated 
that there will be as great, if not a greater, demand 
in the newer field . .. but, admission will be permitted 
only to those who have a supplementary background 
in medicine or biology. 


Already Accepted 


Electronics, of course, is not completely new to the 
field of medicine. X-ray equipment has long been 
standard in even the general practitioner’s office, and 
the electrocardiograph is rapidly becoming equally 
familiar. The present research is pointed in the same 
direction, toward devices that will provide quick and 
certain indications of body conditions, particularly for 
the diagnostician. Scientists working in the field be 
lieve that, with the proper transducers and equipment, 
all of the body processes are capable of being trans 
lated into electrical analogs. 

In the case of the neurologist, he is already working 


(Continued on page 133) 


Fig. 5 ‘above U-V light source, quartz microscope, u-v sensitive 
vidicon, and closed-circuit TV monitor enables study of living cells 
Fig. 6 (below): Dr. Zworykin (left), Rockefeller Inst. G Dr. Farrar, 


N. Y. VA Hosp., demonstrate the ‘radio pill,’ an FM xmtr which 
passes through the intestinal tract and broadcasts pressure changes 


Fig. 1: A record of the aircraft's landing shock, traced on a trans 
parent screen, is set on the drum of the function generator 


An analog computer can be used fo help select 


isolator characteristics for different applica- 


tions involving shock or vibration. Recordings 
l ac tual environmental conditions 


7 function generator for he 


By CHARLES E. CREDE 


Vice President 
Barry Controls Inc. 
Wotertown, Mass 


YOVERNMENT specifications 

¥ play an important role in 
evaluating the suitability of vi- 
bration and shock isolators for 
conventional applications. Where 
unusual environmental condi 
tions exist or a particular re- 
sult is desired, a procedure to 
predict the performance of the 
isolators is useful. If the en- 
vironment is characterized by C. E. Crede 
shock or irregular vibration, it 
is not possible to define the environment by numerical 
parameters. A time history of some physical char- 
acteristic, inscribed on any oscillogram or magnetic 
tape, is then needed. It is possible to determine opti- 
mum isolator characteristics in a rational manner 
using the procedure described below. 


The system being investigated is shown by the 
schematic diagram in Fig. 2a where x indicates the 
displacement of the airframe structure and y indi- 
cates the displacement of an equipment of mass m 
attached to the airframe. The stiffness k and damp- 
ing coefficient ¢ define the physical characteristics of 
the isolator. The differential equation of motion of 
the mass m is written as follows: 

my c (a 7 + Kk (2 / | 

Letting the relative motion of y with respect to z 
be represented by a new variable 2 x y, equation 
(1) is rewritten as follows: 


ma m 6"° 
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Block Diagram 
Equation (2) may be expressed in block diagram 
form as shown in Fig. 2b. In this figure, the blocks 
indicated by J perform the operation of integration, 
those indicated by C perform the operation of multi- 
plication by a constant given in parentheses below the 
block, and those indicated by A perform the operation 
of addition of several quantities. All operations take 
place in the direction indicated by the arrows. The 
environment is defined by 2” which is, in effect, mul- 
tiplied by the coefficient m to obtain the input mz” to 
the analog computer. The output my” is converted to 
the desired response acceleration y” by dividing by the 
constant m used initially to convert 2” to ma”. 


Electrical Analogy 


The electrical analogy method consists of employing 
electrical quantities corresponding to the variable 
terms in Eq. (2), and performing the indicated inte- 
gration, multiplication, or addition of these electrical 
cuantities in the order indicated by the block diagram 
of Fig. 2b. The input to the computer is a voltage 
proportional to 2”, the excitation acceleration. Where 
r’ is an irregular function and is described by a trace 
on an oscillogram, a special function generator which 
generates a voltage proportional to the ordinate on 
the acceleration-time diagram is used to obtain the 
required voltage. 

A schematic view of the function generator is shown 
in Fig. 3. It is comprised basically of an oscilloscope, 
a transparent drum on a turn table, and a photo mul- 
tiplier tube. The record which is being studied must 
be traced with a heavy dark line on transparent ma- 
terial and then attached to the transparent drum. The 
record is rotated in front of the oscilloscope screen, 
and the photo multiplier tube causes the beam of the 
cathode ray tube to follow the dark line of the record 
as it is rotated in front of the tube. Fig. 1 is a photo- 
graph of the analog computer and function generator. 
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Example 

The method of determining optimum characteristics 
of isolators is illustrated by the following example: 
Assume that it is desired to find the isolators best 
suited for protecting equipment during the landing 
of a P-80 fighter aircraft. This example is chosen 
solely because adequate oscillograms are available to 
define the landing shock and serve as an example. The 
same technique has been successfully applied to the 
selection of isolator characteristics to protect equip- 
ment against the shock created by gunfire on a B-47. 


Acceleration 
A record of acceleration as a function of time, as 
measured in a P-80 aircraft, is shown by the lower 
oscillograms in Fig. 4. The upper oscillograms show 
the response of damped, linear single-degree-of-free- 
dom systems to the landing shock shown in the lower 
oscillograms, as obtained by electrical analogy. The 
ordinate parameter on each oscillogram is accelera- 
tion while the abscissa parameter is time. If the damp- 
ing in the system is small, the response acceleration 
becomes directly proportional to the deflection of the 
isolator for any given natural frequency. This assumes 
that the force transmitted by the damper is negligible, 
a reasonable approximation for the small degrees of 
damping being considered here. 


Damping 

In classical mechanics, damping is generally as- 
sumed to be viscous and the damping of any system is 
defined in terms of a critically damped system. That 
is, a system whose damping is 10°% of critical damp- 
ing is said to have a damping ratio of 0.1. Such a 
system has a transmissibility at resonance of approxi- 
mately five under conditions of steady-state vibration. 
An alternate method of defining the damping is to 
designate the transmissibility at resonance. Using 

(Continued on page 132) 


Calculating R-C Amplifier 
Supply Voltages 


The trial and error method is eliminated by as- 
suming that the tube ‘‘constants" are actually con- 
stants and that the input signal always swings the 
tube from cutoff to zero grid-to-cathode voltage 


By SID DEUTSCH 


Associate Professor of Electrical Engineering 
Polytechnic Institute of Brooklyn, 
99 Livingston St., Brooklyn 1, N. Y. 


Part One of Two Parts 


§ pce article is concerned with 


the calculation of resistance 


Sip t Zp itt wd 
; be a 
22, 21 
> eat > 
For the most general case, a non- : 
sinusoidal input signal is applied ) m 


to the amplifier grid and capaci- ee (left): Triode amplifier, Circuit (a) 
tively-coupled outputs are taken ideslized characteristic carves (Bb). 


from both the plate and cathode 


coupled amplifier supply voltages. 


(above): Equivalent circuits for plate 
terminals. a) and cathode load (b) impedances. 


For a triode, it is desired to find 
the fixed bias and plate voltage sup- 


plies such that the input signal will 
swing the tube from cutoff to the 
zero grid-to-cathode voltage con regarding the quiescent bias, of 16.7 v. and a plate supply of 
dition. screen, and plate voltages. 100 v. The multiplying constant 
For a pentode, it is desired to In this article, the trial-and- can thus be used to “round off” the 
find the screen voltage supply in error procedure is avoided by as- plate supply value in addition to 
addition to the fixed bias and plate suming that the tube “constants” the avoidance of distortion. 
voltage supplies. If the stage em are actually constants and that the The triode design equations that 
ploys cathode bias instead of fixed input signal always swings the are developed herein have been 
bias, it is desired to find the cath tube from cutoff to zero grid-to- used for several years in almost 
ode resistor value. cathode voltage. Both assumptions every conceivable type of resis- 
The conventional method of de can lead to excessive distortion; to tance-coupled application. Circuit 
sign involves the construction of avoid this possibility, it is merely behavior has justified the use of 
load lines on the E,,-i, characteris- necessary to multiply all of the cal- idealized equations except where 
tic curves of the tube. The con- culated supply voltage values by low plate supply voltages are em- 
struction can become quite involved some reasonable constant. For ex- ployed. With low plate voltage, the 
when capacitively-coupled outputs ample: if the calculations indicate ac plate resistance is considerably 
are taken from both the plate and a fixed bias value of 10 v. and a higher than the nominal tube man- 
cathode terminals. In_ addition, plate supply value of 60 v., one ual value. It is recommended that 
prior assumptions must be made might actually employ a fixed bias plate supply values (and also screen 
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supply values, in the case of pent 
odes) be 100 v. for conventional 
tubes 

The pentode design equations 
have not been extensively applied 
because of the economy of dual tri 
odes for resistance-coupled appli- 
cations 

List of Symbols 

All of the symbols are defined in 
the illustrations, except for the 
following: 


grid-to-cathode voltage gau 
grid-to-plate voltage gain 
verage value of plate current 
value of screen current , above Generalized triode amplifier at cutoff ‘a at zero grid-to cathode voltage ‘b 
ratio of plate current to sereen 


current 
mmplifier ¢ that can be derived from that shown in Fig 


ratio ol plate to-cathode voltage 


1 B 
to screen-to-cathode voltage it B F A ; ‘lit’ L 


the positive peak of grid voltage 
wing (pnp / Paty 

auc plate resi Lance 

“ae screen resistance 
capacitively-coupled 

resistance 

( ipacitively coupled cathode 


load resistance 


grid-to-plate amplification factor 
grid-to-screen im plific ition 
factor 

cathode load impedance Ri 
parallel with R 

plate load impedance 


parallel with R, 


Triode Amplifier 

The characteristic curves of an 

idealized triode are shown in Fig. 

lb. A simple application of geom- 
etry yields 


G 
ae ae ee 
(Continued on page 126) 
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When aircrcaft of varying speeds follow a common straight-in 


approach path the landing rates are severely limited. This new de- 


sign would shorten the common path by having aircraft approach 


the runway from various angles, depending on their landing speeds. 


TOUCHDOWN 


tig, 


Fig. 1: Basic diagram. As fast Aircraft A prepares 
to touch-down, slow Aircraft B lines up for runway 


60 SEC 
FOR B 


/ 


60 SEC 
FOR A 
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Approach System 
For High Landing Rates 


By F. H. BATTLE, Jr. 


Airborne Instruments Laboratory Inc., Mineola, N. Y 


N view of current predictions of a continued expan 

sion in flight activities during the next few years, 
it would be well to prove in advance, if possible, 
Whether present-day procedures and equipment can be 
extended and modified so as to serve future needs 

It is not difficult to show that, for final approach and 
landing under instrument conditions, new procedures 
will be needed, at least part of the time. The equip 
ment to be used for final-approach navigation must be 
compatible with these new procedures, and this will 
require the design of new models of the present-day 
ILS and GCA—or the design of an entirely 
new final-approach system. In either case, all fore 


systems 


seeable operational requirements should be stated, 
preferably in numerical terms, before detailed equip 
ment specifications are written 


The objectives of this discussion are: first, to show 


66 


that present-day IFR final-approach procedures can 
not fully meet the future operational requirements of 
the Air Force—and the future requirements of civil 
aviation appear to be similar in this respect; second, 
to describe some desirable changes in IF R approach 
procedures; third, to analyze a type of final-approach 
course which conforms with these modified procedures 
and which should, therefore, allow high landing 
rates; and, fourth, to draw one or two conclusions 
regarding the extent of airspace coverage by final- 
approach aids that it would be useful to provide 


General Requirements 

The Air Research and Development Command of the 
Air Force, through its Traffic Control, Approach and 
Landing Systems Team (TRACALS), has formulated 
some general operational requirements for the type of 
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final-approach navigational system that they hope to 
be using within a few years. One of these general 
requirements is that the system permit high sustained 
landing rates—as a goal, two landings per minute on 
a single runway—by aircraft using intermixed ap- 
proach speeds between 60 knots and 230 knots. 

TRACALS has pointed out that the difficulty in 
meeting this requirement arises from the necessity for 
all aircraft to follow a common path, just before and 
just after landing. The common path includes the 
final approach, during which alignment with the ex 
tended centerline of the runway is established; and 
roll-out along the runway, during which speed is 
decreased until a turn-off can safely be made. During 
these operations, neither vertical nor lateral separa 
tion of aircraft can be provided, so that longitudinal 
separation must be established in advance. But if sev 
eral aircraft are simultaneously approaching on a 
common path at different speeds, their separations are 
constantly changing, and there is obviously a maxi 
mum length of common path that can be tolerated. 

For example: if a 60-knot aircraft is required to 
land 30 seconds after a 120-knot aircraft, their com- 
mon path is limited to a maximum of one mile before 
touchdown, which is covered by the faster plane in 
30 seconds, and by the slower one in 60 seconds; of 
course, they have to start with zero separation in this 
case, which is unthinkable, so that in practice less 
than one mile of common path could be allowed. Situ- 
ations like this are preferably avoided by changing the 
order of landing, but they cannot be avoided in- 
definitely when peak densities occur with intermixed 
traffic. The only way to sustain a high landing rate, 
capable of handling tomorrow’s volume of traffic, is to 
reduce the length of approach path that is common to 
all types of aircraft. (It should be noted, in passing, 
that it will be necessary to shorten the common path 
after touchdown, as well. Serious consideration of 
landing rates in the order of two aircraft per minute 
per runway assumes the provision of high-speed turn 
offs on the ground. ) 

The need for a short common path is one that pres- 
ent-day procedures and equipment would fail to satisfy. 
As they are now used, ILS and GCA provide only for 
a straight-in approach, as nearly as it can be made, 
over the extended centerline of the runway. But in 
order to shorten the common path, all aircraft should 
avoid the centerline until as late in the approach as 
possible. In this way, they will prolong the oppor 
tunity, during initial approach, to pass and be passed 
by aircraft of different speeds. (This method of 
expediting the landing rate is often used under VFR 
conditions, whenever the traffic controller requests a 
short turn-on to final approach. 


Approach Procedures 

A mixture of traffic with approach speeds ranging 
from 60 knots to 230 knots cannot safely be landed, 
in random order, at 30-second intervals, because the 
necessary turn-on distances would be too short. How 
ever, if some minor control of the landing order is 
granted, such a mixture of traffic could be landed 
safely with a sustained average interval of very nearly 
30 seconds. The only practical way to accomplish this. 
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Fig. 1A: Sequel to Fig. 1 the runway and B preparing to 
touch down 


TOUCHDOWN 


60 ~ KNOT 
GATE 120 ~ KNOT 
GaTe 


Fig. 2: Speed determines the angle of approach for the aircraft 
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4: Width of approach gate varies with aircraft speed 


5: Initial track angles are increased by 15% 
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Approach System (Continued) 


with conventional aircraft, is by careful refinement of 
the short turn-on technique. This involves taking 
advantage of aircraft characteristics—in particular, 
their maximum safe rates of turn—so that the com- 
mon path, near the extended runway centerline, can 
be limited to about one minute of flight time. 

For analytical purposes, it is convenient to consider 
the region wherein lateral or vertical separations are 
still reliable as the initial-approach zone; and to define 
the final approach as including only the common por- 
tion of the approach paths followed by various air- 
craft. The initial-approach and final-approach zones 
are separated by the final-approach gate, which is 
located at the approximate distance from touchdown 
at which lateral separations become inadequate for 
safety. This is an over-simplified picture, since the 
actual separation be- 
tween two aircraft at 
any time is three-dimen- 
sional; but the approxi- 
mation is on the safe 
side. 

In Fig. 1, A is a fast 
aircraft on final ap- 
proach, and B is a slower 
aircraft just turning on- 
to final. At the first mo- 
ment illustrated, the 
separation between A 
and B must be at least 
equal to some minimum 
required for safety; but 
less than a minute later, 
when A _ reaches touch- 
down, B must be well 
into its final approach. 

With so little time-to-go 

remaining, safety re- 

quires that B is now fly- 

ing very nearly over and parallel to the centerline. 
This means that an aircraft turning onto final ap- 
proach cannot be permitted to overshoot, as shown by 
the dashed-line course, since there is too little time 
in which to correct a large error; instead, the final- 
approach procedure must tolerate and encourage a 
considerable displacement from the centerline by an 
aircraft entering the final-approach gate. Wide gates 
must be served by the final-approach system, and 
navigational guidance must be provided along curved 
final-approach courses. 

Fig. 2 illustrates a family of final-approach zones 
appropriate to various approach speeds. For each 
speed, the course followed in the last minute before 
touchdown will lie within a region shaped like a fun- 
nel. The mouth of each funnel is the final-approach 
gate for a particular approach speed, and the sides are 
defined by the outermost approach courses that can 
safely be used at that speed. 

The length of each approach funnel is determined 
by the approach speed and the allotted time, for which 
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1 min. is suggested. The width of each funnel, at the 
gate, depends on the safety rules that are used in 
specifying the outermost courses. The size and shape 
of the region containing the entire family of approach 
funnels are also functions of gate width; and since 
this is the region that should be served by future 
instrument-approach systems, some numerical esti- 
mates of gate width will be derived. 

The changes in approach philosophy that are sug- 
gested by the foregoing discussion are these: 

(1) The long, straight-in approach should be 
avoided; 

(2) The target for initial-approach navigation and 
scheduling should be a wide gate about 1 min. from 
touchdown; and 

(3) Curved final-approach courses, of the type pro- 
vided by flight directors, should be used exclusively. 

The latter two points should be enlarged upon 
slightly, since they will influence the choice of control 
equations. 

The width of final-ap- 
proach este could be 
based on the aircraft 
senaration required just 
outside the gate, and 
certainly a minimum 
width is defined by that 
consideration. However, 
if even wider gates can 
be provided, without un- 
due cost or complication 
of the final-approach fa- 
cilities, they will ease 
the burden of naviga- 
tional precision during 
initial approach, and will 
better accommodate 
emergency situations. 
For that reason, empha- 
sis will be placed not on 
the minimum gate 
widths that must be pro- 
vided, but on the maxi- 

mum that it would be useful to provide. 

Wide final-approach gates will allow a large displace- 
ment from the extended runway centerline, with only 
1 min. to go. This will require a short, smooth turn-on 
continuing into the final approach itself, and allowing 
no time for course-bracketing maneuvers. The need 
for such maneuvers is automatically minimized with 
flight-director systems, such as the Zero Reader and 
the Integrated Flight System, since they can provide 
a family of optional courses of which one is as good 
as any other—provided only that a safe approach is 
possible from the initial position of the aircraft, and 
that the navigational data are accurate. The only new 
requirement imposed by the short turn-on technique 
is that precise navigational data be provided, and 
utilized, over a wide sector of airspace. The question 
of how wide that sector should be will now be ex- 
amined. 

The analysis to follow will be limited to the hori- 
zontal projection of final-approach paths; although 

(Continued on page 147) 
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Snapshots at 60,000 RPM 


Tomorrow's auto engines will be smaller, lighter, and 


more compact due fo research on high speed rotor 
bursting strength. Electronic probes detect the 
start of a fracture and trigger flash photographs 


To make automobile’ engines 
smaller, lighter, and more compact 
for the 


it 1s 


same horsepower output, 


necessary to go to higher 


engine speeds. Thus in experi 


the 


rotational 


mental power plant uch as 


gas turbine” engine, 


speeds of 500 revolutions per 


second are frequently employed 


and much greater 
The 


ible speed 1S 


speeds are 
maximum 
limited by the 


envisioned permis 
mechanical strength of the moving 
member. 

The Scientific 


Laboratory of the 


Fig. | 


Ford 


making 


Motor 
extensive 


been 
ulti 
rotor 3 


Company has 
studies of 
mate strength by rotating 
higher 


Since 


speeds 
the 
cannot 


at progressively 


until failure occurs. 


complex rotor 


with 


forces in a 


be calculated certainty, per 
formance must ultimately be deter 
the 
fracture from the moment it begins 


to the total 


mined by studying rotor 


time when fracture 

Occurs, 
In the 

origin and growth have been great 


the fact that the 


past, studies of fracture 


ly hampered by 


The tremendous energy stored in the high speed rotor can be appreciated from this 


picture, which shows the destruction in the protective test chamber upon failure of the rotor 
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time of failure could not be 
mm 
were 


exact 
ascertained. If 
motion picture photographs 
to be taken of a high speed rotor, 
film would be used at a phenomenal 
rate of 1 mile per second in order 


continuous 16 


to obtain a satisfactory data. 

Engineers of the Ford Scientific 
recently an- 
for obtain- 


Laboratory have 


nounced a new method 
ing photographs of a test rotor an 
instant before it bursts. This novel 
method consists of inducing an 
electrical signal into the rotor and 


back 


moment 


signal 
the 
The 


and 


having it transmit a 


to a nearby receiver 


failure commences. received 


signal is processed used to 
intensity light 


the oto 


trigger a high 


source for producing 


graph 
Bursting of typical rotors occurs 


Fig. 2: A typical photograph of a ten inch 
diameter rotor taken an instant before com 
plete failure. In the figure, two radial cracks 
progressing outward from the center are 
clearly discernible as though the rotor were 
actually motionless. The loop antenna used to 
sense the crack can also be seen 


at rotational speeds of about 1000 
revolutions per second, correspond 
ing to peripheral speeds of about 
1200 mph. To the 


without blur, exposures of one two- 


stop motion 


a second are used. 
Because of the 
exposure, a peak light intensity of 
50 to 100 candlepower is 


required to obtain a suitable photo- 


millionth of 


extremely short 


million 


graph. 

The 
detection has been highly successful 
in permitting the photographing of 
high speed 


new method of electronic 


rupture of 
Scientific 
the 


used to 


incipient 
obtained 
photographs is being 
the effects of 


composition, and 


rotors. data 
from 
evaluate 
geometry, alloy 


heat treatment. 


Record turnout of engineers and 
avionic executives is expected for 
the three-day conference at Day- 


ton's Biltmore Hotel. 


IRE Avionic Show 
At Dayton, May 13-15 


The annual show of the avioni standing engineers and executives Monday Morning—May 13 
industries, the “National Confe1 as moderators of the various ses COMPONENT PARTS—VACUUM TUBES 


ence on Aeronautical Electronics,” sions, time is also being given to 
gets under way at Dayton’s Bilt a question-and-answer session fol 
more Hotel on Monday, May 13, lowing each meeting so that those 
with more than 80 exhibitors and attending will be certain to go 
a technical program of approx! away with a clear conception of 
mately 100 papers the subject presented. 

A great deal of effort has gone The technical sessions will be 
into the very elaborate technical held in the Main and Junior Ball 
papers program which will be one rooms of the Biltmore Hotel and 
of the features of the show ! also in the Engineers’ Club. 
addition to the attraction The three-day conference will 

have morning sessions from 9 to 


12 noon, and afternoon sessions 

Saul Weismann from 2 to 5 PM 

President, National Conference 
on Aeronautical Electronics 


The banquet and 
ball will be held on Tuesday, May 
14, at 6:45 PM. 

Monday Morning—May 13 Monday Morning—May 13 
EQUIPMENT APPLICATIONS | NAVIGATION | 


h VA 
v v KA 
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List of Exhibitors—1957 


Radio Corp. of America 

Hughes Aircraft Co. 

General Electric Company 

Collins Radio Company 

Ford Instrument Co. 

Div. of Sperry Rand Corp 

W. Lb. Maxson Corp. 

D iven Company 

Cubic Corporation 

General Precision Labs., Inc 

North American Aviation, Inc 

Bird Electronic Corp. 

Robinson Aviation, Inc 

Alfred Crossley & Associates 

Gruen Watch Company 

Superior Electric Co. 

G. H. Leland, Inc 

Hoffman Laboratores, Inc 

Micro Switch 

Bomac Laboratories, Inc. 

Emerson Radio & Phonograph Cors 

S. Sterling Company 

Motorola Communications & Ele« 
tronics 

Filtron Company, Inc 

Sylvania Electric Products, In 

Lewyt Mfg. Corp 

Kay Electric Company 

Aircraft Radio Corporation 

General Radio Co 

Abrams Instrument Company 

The Satullo Company 

Raytheon Mfq. Company 

a A ELECTRONIC EQUIPMENT 

Mycalex Corp. of America 

M. P. Odell Company 

Century Electronics & Instruments 

Amphenol Electronic Corr 

Polarad Electronics Co f 

Surorenant Mfq Co Monday Afternoon May 13 

WacLine, Inc 

Ed Magee EQUIPMENT APPLICATIONS I! 

Tensolite Insulated Wire Co ’ M M M 

Thomco Electroni Co 

Institute of Radio Engineers 

Bendix Aviation Corp. 

Federal Telecommunication Labs 

G. M. Giannini & Co., Inc 

Admiral Corporation 

Bernard L. Michaelson 

Crosley Div.. AVCO Mfgq. Cor; 

Ramo-Wooldridqe Corp 

Sperry Gyroscope Co 

Div. of Sperry Rand Corp 

Narda Corporation f 

Falicants ine NAVIGATION Il 

Hoover Electronics Co 

Cleveland Metal Specialties C« 

CGS Laboratories, Inc 

Harvey Teplitz Co 

Sprague Electric Co 

Lavoie Laboratories 

General Mills, Inc. 

Hycon Mfg Co. 


Servomechanisms, Inc. 


Avionic products of more than 80 manufacturers will be on display 


Summers Gyroscope Co Monday Afternoon—May 13 

California Technical Industries 

International Business Machines, | COMMUNICATIONS 

Globe Industries, Inc , ; 

Eitel-McCullough, Inc 

Arma Div., American Bosch Arma 
Corp 

Philco Corp. 

Stromberg-Carlson Co 

Avion Div., ACF 

Tower Engineering Co ¥ f ’ ornina—May 14 

Packard-Bell Company 3 nk 

Radiation, Inc ‘ P L MANAGEMENT I—RESEARCH 

Sanders Associates Inc 

Westinghouse Electric Co 
Air Arm Division 

Burroughs Corp 


A 


on page 120) 
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Radioactive materials provide a handy means 
of measuring thickness for the continuous proc- 
ess industry. Technique is based on absorp- 


tion and/or reflection of materials to radiation. 


Beta Gauge 


Checks 
Steel Thickness 


By O. H. BAUSCHINGER, Y. M. CHEN 
Electronics Div., Curtiss-Wright Corp 
631 Central Ave., Carlstadt, N. J 


and F. H. LONDON 


Airborne Instrument Laboratory Inc 
160 Old County Rd., Mineola, N. Y 
(formerly Curtiss-Wright Corp.) 


Fig. 2: Beta rays have a continuous distribution of energy. Maximum 
energy of a particular isotope determines the range of penetration. 


BETA RAY SPECTRUM 


FREQUENCY OF OCCURANCE 


ENERGY (Mev) 


NUCLEAR RADIATION 
Y 


LEAD SHIELD RADIUM SOURCE 


Fig. 1: The three types of radiation: alpha («), beta (/ 


, gamma ‘y) 


| present-day trend in the continuous process 
industry such as the paper, sheet metal, rubber, 
and plastics industry is towards high speed process 
machines. Manufacturing paper at a rate of 1000 fpm 
or sheet steel at 30 mph is not uncommon. This means 
that if the material exceeds its tolerances for even a 
short period of time a large quantity will have to be 
rejected. Hence continuous monitoring and controlling 
of the process is necessary. 

Now arises the problem how to monitor a strip 
process continuously. 

Radioactive materials provide us with very good 
means to gauge continuous processes accurately with- 
out touching the material. The measuring process is 
usually based on the absorption and/or reflection prop- 
erties of materials to a specific radiation. 

Basic Principles 

The radioactive materials can come either from 
natural radioactive elements such as Radium, Urani- 
um, Thorium or artificially in nuclear-reactor pro- 


Fig. 3: Absorption in certain materials is an ionization phenomena 
and a loss of energy due to inelastic collisions with electrons. 


ABSORPTION CURVES 
FOR A BETA EMITTER 


RADIATION INTENSITY 
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O. H. Bauschinger Y. M. Chen F. H. London 


duced radio isotopes. There are 3 distinct types 
radiation: alpha, beta and gamma rays. See Fig. 1 

Alpha (a) particles are helium nuclei which carry 
a double positive charge and are ejected from certain 
atoms with very high velocity. The distance that the 
particles will travel is determined by the velocity with 
which they leave the nuclei. They will be all stopped 
in a few centimeters of air. Because of their vei 
small penetrating power, alpha particles have only a 
very limited practical use in radiation thickness 
gauges. 

Gamma (+) rays are electromagnetic waves which 
are emitted from nuclei in excited state. Since there 
are definite energy levels in the nucleus, gamma rays 
are emitted with discrete energies. They have the 
largest penetrating power and are therefore used in 
thickness gauges for steel and other dense or thick 
materials. 

Beta (8) particles have a single charge identical to 
that of an electron and have the same mass as an 
electron. They are ejected from the nuclei at a velocity 
which approaches that of light. They have a continu 
ous distribution of energy ranging from zero to a 
maximum, as shown in Fig. 2. The maximum energy 
is a characteristic of the particular radioisotope and 
determines the range of penetration. 

There is a relatively large number of 8 emitters 
available over a wide range of maximum energies (See 
Table 1 and therefore the majority of radiation 
gauges use § emitters, especially in paper, plastic, 
flooring and thin metals industry. Another important 


AMPLIFIER INDICATOR 


1ONIZATION 
CHAMBER 


SOURCE 


Fig. 4 (above): The radiation which enters the chamber causes ioniza 


tion of the gas. The ionized particles are proportional to M thickness 


AMPLIFIER 
G 


faa am 


—————E 


Fig. 5 (above): Beta gauge circuit. An RC circuit represents the ion 


ization chamber and the high ohmic resistance in its simplest form 


Fig. 6 (below): Electrically similar to the absorption gauge, the back 


scatter gauge is used to measure thickness of a thin applied layer 


AMPLIFIER INDICATOR 


lONIZATION 


MATERIAL 


Fig. 7: The overall 

block diagram of a 
radiation gauge. 

Since the vibrating 
capacitor and the 
detector are driven SV")! / 4 were 
Sink Che denne \¢ I | oamvicces 
source, any drift in 

frequency will not 


cause a gain change. 
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Beta Gauge (Continued) 


factor in the choice of the isotope 
is its half life. 
takes a radioisotope to decay 
to one half of its original activity. 
If the half life is 


days or a 


This is the time it 


for 


the order of 
the 


is not suitable for industria! appli 


in 


few months isotope 


cation 


Absorption 
The 


particles 


certain 


proces absorption of 


in a material ji 
mostly an ionization phenomena and 
a loss of energy due to inelastic col 


lisions with electrons. In addition 


there are scattering effects and the 
production of Bremsstrahlen. How 
ever, it is possible to express th 


absorption process with sufficient 


accuracy by the following equation 


| Leno | 


the of 


radioactive 


intensity radia 


the 


where | 

by 
the 
the 
coefficient 


tion emitted 


source, | intensity which 


penetrates material, uy al 


sorption for the partic 


ular material used and x density 


thickness thicknes of the ma 


(or 


terial. Fig. 3 shows some typical 


absorption curves 


Gauge Principles 

The basic principles on which the 

radiation gauges operate are quite 
imple 

lig. 4 shows the basic absorption 

radioactive 

of 


On 


gauge principle A 


ource S$ is placed on one side 


the material to be measured 


the othe radiation detec 
gas filled 
which has 


the 


ide is a 


tor, in general, a ioniza 
thin 


of 


tion chamber very 


windows permitting entry 
radiation 

the of 
the 


Between inner electrode 
and 
\ if 


resistor 


chamber 
shell is a 


with 


the ionization 


outer potential 
eries a high ohmic 
Ri 


the material M, part of the radia 


Depending on the thickness of 


will be 

of 
reflected 

the 


tion emitted by source §S 


absorbed by the material (some 
scattered 
the rest 
tion chamber 

The 


cause 


it will be or 


and will enter ioniza 


impinging radiation will 


ionization of the gas propor 


74 


to the of radiation 
entering the detector. The ionized 
will collected the 

resulting ionization 
current I,, which will flow through 


, 
Ris 


tional amount 


particles be by 


electrodes in 


resistor developing a voltage 
across it 


This 
tional 


voltage in turn is 
to the 


the chamber, 


propor- 


amount of radiation 


entering hence pro- 


portional to the thickness or weight 
per unit area of the material M to 
be measured. 

write the follow- 


Again we can 


ing equation: 


Fig. 8: Some measurements require 2 gauges. 


The response in the detector to the 

} particles 

where, N the response 

without absorber 
absorption coefficient 

density thickness of the 

absorber 

Eq. 2 


sponse 


hows an exponential re 
strictly 
there is 


which is not true, 


especially a definite 


thickness 
ab 


since 
for which all radiation is 
However, it is a 


orbed very 


good approximation in the working 
range of the # gauge. 

In its simplest form, the ioniza- 
tion chamber with the high ohmic 
resistance can be shown as a simple 
RC circuit (Fig. 5). Each & par- 
ticle entering the chamber will give 
rise to q number of charges, de- 
pending on the energy of the / par- 
ticle which then will flow in the RC 
tank circuit. The average current 
is then qN 
the RC circuit is 


V =qNR 


The average voltage in 


substituting for N from Eq. 2, 
\ qGhN e } 
The voltage V is applied to a de 


amplifier which has an indicating 


meter or a recorder at its output. 
If the transconductance of the am 
plifier system is G (in amps/volt 


then the current I at the output is 


I G\ 


i, 4 5 
Gaqk Vc F a 


The above is a very general equa- 

tion for a direct reading radiation 
gauge. 

Deviation Gauge 

In most cases a deviation type of 

gauge is 

automatic control it is a 


more desirable and for 


necessity. 
In a deviation gauge we introduce 
a predetermined voltage in reversed 
polarity to that of the ionization 
This volt 


age is the equivalent of the desired 


chamber output. preset 
density thickness of the material t 
be measured. 

Thus, if the of the 
gauge reads zero the correct mate 


indicator 


rial thickness is being manufac 


from zero will 
140 


tured and deviation 


(Continued on page 


Table 1 
RADIATION SOURCES 


Half Life 
Years 


2.6 
9.4 


Radioisotopes 
Promethium-147 
Krypton-85 
Thallium-204 


Strontium-90 


Max. Beta Energy 


mev 


0.22 


0.7 


0.76 


2.2-from Y-90 


daughter 


Ruthenium-106 


3.5-from Rh-106 


daughter 


Cs-137 37.0 


Ra-226 1600 in 
equilibrium 
with its 
daughter 
product 


mev. 
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0.51 


Beta Half 

Thickness In 
Aluminum 

Gamma mg/cm2 
none 5 
24 


27 


weak 
none 


none 


present 


0.662 from Ba-137 
daughter 


daughter products 
emit beta particles 
with various maximum 
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Wide variations in dielectric constant are found in 


aircraft fuels. These affect calibration of the capaci- 


tance systems used in aircraft fuel measurement. Here 


is a tester which can check fuel-gages for all aircraft. 


Fig. 1: G-R Fuel 
Gage Tester, shock 
mounted in its carry 
ing case 


j dar vital importance of reliable readings by fuel 
gages for aircraft is self-evident. Every gage must 
be carefully adjusted in each new airplane, and checks 
for reliability must be made at routine intervals there 
after. The need for an up-to-date fuel-gage calibrato 
has been created by the advent of jet propulsion, fo 
new fuels, differing in composition from those used by 
piston engines, have obsoleted older calibration de 
vices 
Gage Design 
loday’s high-grade fuel gage employs a_ three 
terminal capacitance-sensing element located in the 
airplane fuel tank. The actuating means is the varia 
tion in capacitance caused by the replacement of air 
dielectric between the capacitor plates by aircraft fuel 
In common practice, a 400-cycle transformer bridge 
Figure 2) is used to transform the change in capaci 
tance to a reading on the fuel indicator located on the 
aircraft control panel. A phase-sensitive motor drives 
the fuel-gage needle. The motor simultaneously ad 
justs the position of a balancing potentiometer acros 
one arm of the bridge, making this a self-balancing 
null device 
Fuel Properties 
This highly reliable capacitance gage for aviation 
gasoline could be simply designed to give accurate 
weight indications because of a fortuitous set of cir 
cumstance Not only is there little variation o 
physical and electrical properties among gasolines 
arriving from different refineries, but the effect of 
thermal expansion is compensated by the change in 
dielectric constant which occurs with temperature 


ELECTRONIC INDUSTRIES & Tele-Tech May 1957 


Electronic 


Fuel-Gauge 


Tester 


By P. BISHOP 


General Radio Co., Cambridge, Mass 


Consequently, the calibration of the gasoline gage | 
essentially independent of temperature and fuel. Jet 
fuels, on the other hand, are not all identical in physi 
cal and electrical properties, nor does the cancellation 
of the effects due to temperature necessarily take 
place. Compensation is required, and a capacitor must 
be added to the fuel gage to adapt it for use with jet 
aircraft. Hence the compensated gage used in the jet 
is a refinement of the uncompensated capacitance gage 
usually found in propeller aircraft 

The recently developed General Radio Type P-579 


fuel-Gage Tester is designed for calibrating fuel 


Continued on page 152 


Fig. 2: Schematic di- 
agram of a typical 
uncompensated ca- 
pacitance aircraft 
fuel-gage system. 


What's New... 


“Hustler’ Data System 


One of the many “Systems” de are used to calibrate the airborne 


Pa he gfe ge 
signed for Convair’ new hi modulators 4 > am. : 
“Hustler” is the test data record y Lu. ie 

, tion by a 
inv and reduction ystem lele Data Reduc Sa be de & ae he dy bode 


metering is not involved in thi The ground reduction system ee 


tem produced by Vic tol Adding use the calibration information to 
Machine Company, Chicago, Illi automatically correct errors due to 
noi Instead. FM information i zero drift and sensitivity changes 


recorded on a 30-track, 3,000-foot in system components. The ground ra 


14-inch magnetic tape for a max ystem also corrects errors due to 


‘ va of ‘ » velocity \ ith 
imum of 40 minutes per reel change f tape velocity | bot! Fig.l: The Victor Control and Monitor Unit 
tracks ¢ ed for data, which in mechanical and electronic devices, Automatic on and off times may be set for 
Function yvenerato) correct non the operating cycle of a Transport Unit with 


cludes a voice channel. 4 trac 
: ——, , the controls at the bottom of the panel 


used for reference signals for errot linear transducer curves to linear 


correction, for timing and calibra output 
tion marke) and for addressing Demodulators 
the data on the tape with real time ; 
24 demodulator and an audio 
coding. 1 track is a spare 
channel will produce outputs for 
each playback pa of the tape Ih 


Modulators 


Commercially available FM mod cillographs or strip chart recorde) 


demodulator outputs will drive o 


ulators of the resistance bridge con directly. At the same time, any one 

trolled, voltage controlled, or in output may be fed to an analog to 

ductance controlled variety may be diyital converter. The converte 

used with carrier frequencies at the will digitize up to 1,000 samples pet 

RDB channels 8 to 13. As many a econd and store the digitized in Fig. 2: The Tape Transport Unit contains the 
tape handling mechanism, a bias oscillator 
mixing network, signal monitoring circuit 
and remote control circuitry 


6 carriers may be multiplexed onto formation on an IBM 727. tape 


“ach tape track. Standard input (Continued on Page 124) 


COMMUNICATIONS DOMAIN: These four charts, compiled by Dr. Richard Filipowsky of Westinghouse’'s Electronics Div., summarize all the 
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Dark Horse 
in TV Field 


Fig. 1 (below): Typical TV video section 
tinted area shows circuitry not needed with 
newly developed ‘Pure Signal’ tube 
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A basie change in the the video amplification circuitry 


cathode ray 


design 

tube has been an- section in any current TV chassis 
nounced by Multi-tron 
Chicago, Illinois. The 


called the “Pure Signal” detector, is 


Laboratory, eliminating 22 components without 


new tube, changing picture quality or operat 


ing characteristics. 
Multi-Tron 


claimed to eliminate the need for Recently, President 


Fig. 2: Multi-Tron President Nicholas Glyptis 
(center) displays circuit elements eliminated 
by use of “Pure Signal’ tube in TV sets 


Nicholas Glyptis told EI Editors, 
“The multiple beam design feature 
problem that 


we have been investigating for the 


is a basie research 


past six years. It is unique in that 
it provides a 5/2 power operation 
due to its double modulating char 
acteristics rather than the normally 
well-known 3/2 power. At this 
time, we cannot go into more detail 
about the basic functions and op 
erations of this principle than to 
say that there will be a family of 
charactron tubes emanating from 
it, and that it 
cathode ray tube family.” 


is not limited to the 


important factors that need to be considered for a system analysis and synthesis when designing an efficient communications system 
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What's New (Continued) 


New Radio Beacon 
For Light Planes 


A new technique for airborne 
direction finding has been used in 
the “Talking Beacon’ developed by 
Air As 


N. J. The new equipment 


sociates, Inc., Teterboro, 
trans 
mits a spoken bearing over a nat 
row, revolving beam which can be 
picked up on a standard airborne 
communcations receiver. The bea 
con can be received more than 50 
miles away, depending on altitude. 

In an experimental model of the 
Talking 
Army Electronics Proving Ground, 
Fort Huachuca, Ariz., three VHE 


seacon, produced for the 


Fig |: The three antennas are mounted on 


transmitters are duplicated by 
three UHF transmitters. Transi- 
tion from VHF to UHF and vice 
versa is a simple operation 
Designed for continuous opera 
tion, the 
the frequency range of 118 to 136 
MC, or, on UHF, from 236 to 272 
54 to 400 Mc. active 
reception is more than 50 miles 


beacon can broadcast in 


and from 3 


much more at high altitudes. 
Above the 
houses the transmitting equipment 


enclosure which 


are 4 separate antennas fastened to 


an 18-ft mast which turns at the 


the beacon body which rotates at two rpm 


wa 
Ne 


ani gous = 


i im wii 
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Fig. 2: The ‘Talking Beacon” is contained 
within a compact truck body; the antenna 
folds and stores within the body for trans 
portation to a new location 


rate of two rpm 

As the antennas revolve, a voice 
gives the direction of the beam at 
15-second intervals or every 20 
degrees. A pilot flying between 2 
beams will pick up both and can 
judge his proximity to each within 
3 degrees by the relative strength 
When he Is on 
one beam he will hear it loud and 
clear. The two at his flanks will 


of their reception 


come in very weakly 

By tuning in on two stations, 
he can use simple mathematics to 
find his exact position as well as 
distance from the nearest airport 

Two transmitters are 5-watt 
units and energize two uni-direc 
tional pattern antennas 
mounted back to back on the mast. 
These 


voice bearing. A 


narrow 


transmitters broadcast the 
50-watt trans- 


mitter furnishes a continuous 


masking tone and a station 
identification signal in Morse code 

The figure-eight pattern of the 
masking tone is so designed that 
direction of 
All 3 trans 


operate on the same 


quiet prevails in the 
the voice broadcast. 
mitters 
frequency through use of a com- 
mon crystal-controlled exciter 

The beacon’s truck body con- 
struction makes it easily transport 
able. The 
be stowed inside while the unit is 


antennas disassemble to 
being moved. Total weight is less 
than two tons. On location, the 
beacon can be set up quickly with 
out a land survey or complicated 
procedure. The antenna array is 
built to withstand winds up to 60 


mph 
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A big improvement over previous 
radar set test methods is possible 
with the Radar Performance Moni 
tor designed and fabricated by Ail 
borne Instruments Laboratory, 


Mineola, N. Y.., 


ment contract by the USAF Rome 


under a develop 


Air Development Center at Griffis 
AFB, Rome, N. Y. This new equip 
ment permits continuous monito! 


] 


ing of power, VSWR, relative tur 


Automatic Radar Performance Monitor 


ing, and noise factor—while the set 
With 


minor modifications, the perform 


is in operation. relatively 
ance monitor can be installed in ex 
isting radar sets. All that is needed 
is a section of transmission line to 
permit installation of a bidirection 
al coupler, a jack at which to tap 
frequency 


off some’ intermediate 


voltage, and AFC test point jack 


Description 


The performance monitor con 
sists of three main parts: a powe} 
monitor with VSWR provisions, a 
relative tuning indicator, and a 
continuous noise factor indicator. 
The developmental model was de 
signed for Radar Set AN/FPS-3 
Since the AN/FPS-3 does not 
have a rotating microwave fre 
quency joint which would allow both 
the transmitter and preamplifier to 
be housed together in the opera 
room, these 


tions components are 


located on the antenna = support 


structure and rotate with the an 
tenna. The monitor, therefore, had 


to be designed with two cabinets, 


one to include the circuitry nece 


sary for making measurements and 


signal at the antenna 


Inserting 


/ 


remote cabinet) and one to make 


measurements and provide signal 


at the operations room local cab 


ine 
Power is measured within 15 per 
cent ae iracy noise figure 1S mea 
red within 0.5 db at 9 db and 


1 db at 15 db. The relative tuning 


indicator has a green area to indi 


within 100 k and a red area te 


indicate detuning beyond 100 | 
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Average transmitter power is 
measured by using a self-balancing 
temperature-compensated bolometer 
bridge developed by Rome Air De 
velopment Center 

lo compensate for changes in 
ambient temperature, a compensat 
ing resistor with a temperature 
coefficient of resistance similar to 
that of the bolometer is used as 
Since an 


one arm of the bridge 


identical compensating resistor can 
not be fabricated, a zero-set control 
has been furnished in both cabi 
nets for zeroing the power mete: 
Zero 


once a day normally: 


setting should be necessary 
more often if 
a large change in temperature o¢ 
curs 

Since the 


upon the ratio of forward power to 


tanding wave depend 


reflected power, the power monitor 
described above, with the aid of a 
directional coupler to sample re 
flected 
switching circuitry, is used to ob 


power and appropriate 


tain a direct reading of voltage 


standing wave ratio 


Noise Figure 

The noise figure of the receiver i 
measured continuously, whether the 
transmitter 1 firing or not. A 
known amount of noise is added to 
the noise of the receiving system 
through a 20-db directional couple: 
located in the antenna feed line 
This noise is obtained from an at 
yon gas discharge noise tube whose 
output can be considered a constant 
multiple of the ideal noise in the 
transmission line. Since the added 
noise 18 a known amount, it In 
creases the noise output of the rv 
ceiver by a known amount. The 
ratio of the noise output with the 
added amount to the noise 
inder normal operation is an indi 
f 


cation of the noise facto Ol 


recelvel 


to the trigyver of the radar tem 
This gate generator fires the noise 
diode during that period whe n 
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extinguishes the noise tube prior tu 


the next transmitter pulse. The 
noise diode is fired ON during al 
ternate sweeps in order to establish 
the reference level of the average 


noise in the receive} 


Relative Tuning 


Two convenient test points are 


available on the AN/FPS-3 for 


monitoring the relative tuning of 


the AFC. discriminator At these 
test points the response of the two 
tank circuits of the capacitance 
discriminator can 
the d 


the re 


coupled Travi 
be checked. If the input t 


criminator is 


exactly 30 me, 
sponse of both sections is equal, and 
therefore, the d-c voltayes at these 
test points are equal. If the input 
to the discriminator varies from 30 


me, one section of the discriminator 


Antenna unit of the radar monitor 


will respond more than the 
© that the voltayes at the test 
points will be unequal 

In the performance monitor both 
ampled by 


The difference is then 


of these test points are 
a cnoppet 
amplified and presented on a met 
marked off with a green area and 
a red area. If the meter indicator 
Within the green area the local osc) 


lator is detuned no more than 100 


kilocycle and j Within operating 
tolerance. If the indicator is in the 
red area, tn aiue exceeded iy 


Fig. 1: Partially sec 
tioned view of 
model 746 milliam 
meter, showing 
large spacing from 
scale to the window 


Corona-Proof 


Meters Check 
Atlantic Cable 


By J. H. MILLER 
Vice-President 

Weston Electrical Corp 
Newark, N. J 


Special sensitive meters were developed to 
monitor the high voltage power supplies for the 
North Atlantic Cable. Corona noise, shielding, 


and safety are important factors in the design 


The new transatlantic  tele- 
phone cable represents a major 
advance in the art of long-dis- 
tance communication and a truly 
magnificent gesture of confidence 
in the vacuum tube. Since all of 
the power used by the amplifiers 
in one cable comes from a single 
direct current of 225 ma, main- 
taining that current at its opti- 

J. H. Miller mum value is of major impor 


tance. 


Power Supplies 

The voltage drop across each of the 51 amplifiers in 
each of the two cables from Clarenville, New Found 
land; to Oban, Scotland; is about 55 volts. The total 
drop across all of the amplifiers in series and the IR 
drop in the cable itself comes to about 4000 volts. Half 
of this voltage is supplied at each end of the cable.! 


Meters 
Realizing the importance of accurately measuring 
the cable current, somewhat special metering equip 
ment was installed capable of accurate measurement, 
good readability, and a high degree of reliability along 
with auxiliary equipment for periodically checking the 
calibration. Since the instruments operate some 2000 
volts above ground and even more at times of severe 
earth potential disturbances, the requirements for 
shielding, insulation, protection of personnel, and the 
elimination of radio noise caused by corona, all com- 
plicated the problem. 


Milliammeter 

The primary measuring instrument selected was the 
Weston Model 315 d-c laboratory portable instrument 
Instead of its usual mounting in a mahogany case, the 
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heavy bakelite front carrying the shielded mechan- 
ism, was mounted vertically on a large melamine con- 
trol panel. Figure 3 shows one of the control bays 
with both a milliammeter and a voltmeter of this type. 
Figure 2 shows the instrument as it was furnished 
with the long bakelite zero corrector arranged to ex- 
tend through the auxiliary glass plate which furnished 
a considerable degree of protection. 


Physical Construction 


These instruments incorporate the latest version 
of the core magnet type of construction which, in 
itself, is inherently shielded against the effect of 
extraneous magnetic disturbances. Mounted in a steel 
cup electrically connected to the moving system, addi- 
tional magnetic shielding as well as_ electrostatic 
shielding is attained. The metal scale plate is also 
connected to the mechanism itself effectively eliminat 
ing any electrostatic attraction on the pointer from 
adjacent grounded metal parts. As a result of all of 
these precautions no discernible effects of high poten- 
tial could be noticed with the instrument as much as 
5000 volts d-c above ground. 


Design 
Since a high degree of readability was desired on 
the milliammeter, it was furnished as a suppressed 
zero millivoltmeter for connection across an external 
shunt. For good accuracy in a vertical position a 
much higher than normal torque was deemed neces 
sary. There was no objection to a loss of as much 
as 1 volt, and calculations indicated about 500 my 
would give some three times normal torque and would 
allow for good temperature compensation. For sim 
plicity the scale was made to read 150 to 300 ma, with 
the instrument alone adjusted to 300-600 mv at its 
terminals. Taking a current of 20 ma full scale, this 
gives a resistance of 30 ohms, amounting to 12 mw 
full scale or 6.75 mw at the 225 ma initial working 
point. Since the copper moving coil has a resistance 
of only about 2 ohms, the temperature compensation 
is excellent. The ratio of torque to weight is quite 
high and the damping is just under critical 
The leads from the meter to the shunt were specified 
to have a maximum resistance of 0.05 ohms. A mean 
value of 0.025 ohms was allowed for in the 30 ohm 
adjustment; use of the maximum resistance shunt 
leads would give less than 0.085% error. Since, at 
300 ma full scale, 20 ma would flow into the instru 
ment with 280 ma in the shunt, the resistance of the 
shunt is 2.143 ohms, and all of the shunts were so 


adjusted. 


Calibration 

Suppressed zero instruments are normally frowned 
upon by instrument designers, since without a free 
zero, spring set over long periods cannot be detected 
However arrangements were made here to disconnect 
each instrument from its shunt at stated periods and 
actually check its calibration as a _ millivoltmeter 
against a standard cell and a network, the calibration 
at 225 ma equal to 450 mv, and amounting to a single 


point potentiometer with an appropriate null reading 


galvanometer. 
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Fig. 2: The Model 315 Milliammeter used to measure the main 
cable current, with a separate view of the core mechanism 


On the assumption that the shunt would remain 
fixed, this, then, allows for checking the absolute 
accuracy of the instrument at any time, minor varia 
tions being corrected by a slight movement of the zero 
corrector at the calibration point, 225 ma on the in 
Actual checks so far 


that the several instruments in each circuit are hold 


strument scale indicate 


ing calibration to better than the expected 4, of 1° 


(Continued on page 108) 


Fig. 3: One of the power supply control bays to the North Atlantic 
Telephone Cable, photo courtesy Bell Telephone Laboratories 
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QUARTZ CRYSTAL 
A table, 


element for 


frequency 
missiles, 


determining 
aircraft and 
other applications of extreme en 
available. 


ST-73X has a range of 16 KC through 


viromental conditions is 


150 KC. Lower frequencies possible in 
holder of different 
hock and dynamic vibrations test 
per MIL-T-5422, MIL-E-5272 and 
MIL-E-5400 were met, Storage tem 
65°C. to 

155" ¢ can be coupled with an 
operation range of -55°C. to4100°¢ 
Low excursions 


configurations 


weratures over a range of 


of frequency (*.015 
Yo) over this range. Bulova Watch 
(‘o., Electronic Div., Woodside 77, N. Y. 
Circle 45 on Inquiry Card, page 101 


CABLE HARNESS 


It is designed to simplify the har 
nessing of loose wires into neat cables 
Made from polyethylene tubing in % 
in. and ™% in. diameters, and cut into 
a spiral pattern, it will wrap easily 
around loose wires to make cables in 
any dia. up to 2 in. Wires may be 
pulled out at any position. Spiral 
Wrap i i, white, 


red, and blue for color coding. Offers 


available in 3 color 


great flexibility, whether used in pro 
totype lab work or mass production 
Initially low in cost and saves hours 
of labor. LIllumitronic Engineering, 
680 E. Taylor, Sunnyvale, Calif. 


Circle 46 on Inquiry Card, page 101 
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SYNCHRO 


A synchro with 65°F to 100°F 
operating temperature range has been 
developed. The unit has 250 hour life 
at +400°F. An unusual lubrication 
method and a special alloy for elec- 


trical connections are being used to 
successfully withstand the extreme 
heat. Type 11-4133-01 is a size 11 
torque transmitter synchro with 115 v 
400 cycle input. Accuracy is *15%, 
null voltage 175 mv, stator output 90 
volts and phase shift 6.5°. Designed 
for use with jet engines and for 
extremely high temperature 
Oster Mfg. Co., 


other 
applications. John 


Racine, Wis 
Circle 47 on Inquiry Card, page 101 


BAR GRAPH OSCILLOSCOPE 


The model DC-40BG may be used 
for observation, at a single glance, 40 
separate signals simultaneously. The 
instrument’s 17 inch CRT provides a 
vertical bar graph, 9 x 12 inches, con 
sisting of 40 vertical lines. Line 
height is a linear function of 
amplitude and lines, 


ignal 
revardles of 
The accuracy i 


height increased by 


use of a CRT transparent overlay hav 


lines, with 
every tenth line of double width, and 
10 vertical channel identification 
lines. Federal Telephone and Radio 
Co., 100 Kingsland Rd., Clifton, N. J. 


Circle 48 on Inquiry Card, page 101 


ing 100 evenly spaced 
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SHOCK MOUNTS 


The K130 design has been extended 
to over 45 available models. All mod- 
els in this series are basically a radial 
cushion center - of - gravity mounting 
system engineered to meet specific vi- 


bration and shock control 
ments. Vibration and 


require 
shock require 
ments meet with military specifica- 
cations MIL-K-5272, MIL-C-172B, and 
MIL-E-5272A. 

ratings vary from 1.8 in. dia. to 8.5 
in. dia. and 0.5 lbs. to 50 Ibs. respec 
tively 
tems 1s 


Dimensions and load 


Installation of mounting sy 
implified by 4 
holes. Robinson Aviation Inc., Teter 


boro, N. J 
Circle 49 on Inquiry Card, page 101 


pre-spaced 


TELEMETERING FILTERS 


Subminiature, lightweight tele 
metering filters for missile applica 
available. The small 
size of these filters i 


per unit 


tions are now 
Z cu. In. OF 

Telemetering filters 

channels 1 through 6 are 1.562 x 0.75 
x 1.187 in., weight is 71 gr. Channels 
7 through 18 are 1.375 x .75 x .75 in., 
weight is 36 gr. Completely cast in 
an epoxy-filled ‘sin, all units are 


hermetically-sealed and meet MIL 
specifications for shock 
and environmental Aerovox 
Corp., Pacific Coast Div., 2724 Peck 
Rd., Monrovia, Calif. 

Circle 50 on Inquiry Card, page 101 


immersion 


tests. 
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WEATHER RADAR 


A new lightweight airborn weather 
radar transmitter-receiver is avail 
able. The transmitter-receiver is con 
tained in a single 14-ATR package 


and weighs 26.0 pounds. The new 


unit still retains all of the basic fea 
tures of the present X-band RDR-1 
airborne radar system, including 150 
mile range. The transmitter, desig 
nated the RDR-1D, can be integrated 
with the present systems. With the 
1,-ATR supply 
the total rack space required for a 
system is 1 ATR. Bendix 
Aviation Corp., Baltimore 4, Md 

Circle 51 on Inquiry Card, page 101 


synchronizer-power 


complete 


SELENIUM RECTIFIER 


The Siemens dwarf, a 5 ma. half 
wave rectifier, will handle up to 125 
vac. with a resistive load. About a 
fourth as long as a paper clip, it 
weighs .015 oz. In a black plastic 
body with flat pigtail leads, it’s inex 
pensive and withstands vibration and 
shock. " available only in 
half-waves, but several units may be 


They are 


connected for other circuits They can 


be used for test 
puters, 


instruments, com 
control circuits, bias supplies, 
relays and applicators like transistor 
power supplies. Radio Receptor Co, 
Inc., 240 Wythe Ave., sgrooklyn ll. 
Circle 52 on Inquiry Card, page 101 
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MINIATURE VIBRATOR 


A new miniaturized vibrator mea 
suring 1% in. x 3/4 in. in dia. and 
weighing 1'% oz. has been developed 
The 1900 series vibrator was designed 
to meet extreme requirements for re 


liability and environmental condition 
Satisfactory operation after shock 
of 9,000 G. and up It operates at 
ambient temperatures from 60 

+-100° C, and features a new wear-re 
sistant alloy contact. It is a 400 cycle 
full wave interrupter type, and can 
deliver up to 20 w. for short period 
P. R. Mallory & Co. Inc., 3029 E 
Washington St., Indianapolis 6, Ind 


Circle 53 on Inquiry Card, page 101 


POTENTIOMETER 


4 (0.003 oz in. 
achieved in the model 85151 mini 


torque has been 


torque potentiometer. The 1 in. dia 
precision instrument features a heavy 
duty 0.125 in. stainless steel shaft 
hielded bal! 


$rush and coil wear is re 


mounted on miniature 
bearings 
tarded by low contact pressure. The 
shaft may be threaded, have milled 


flats, keyways, ete Available in re 


sistance ranges from 100 to 100,000 
ohms, it has neen constructed to 
withstand high vibration and accel 
eration. G. M. Giannini & Co., Pasa 
dena, Calif. 


Circle 54 on Inquiry Card, page 101 
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TEMPERATURE MEASUREMENT 


rhis multichannel temperature in 
designed to 
operate directly into airborne tele 


trumentation system 1s 


metering and magnetic tape systems 
Models are offered in 7, 14, and 20 


fu willl 


channel capacity. Power requirements 
are 115 V., 400 eps. No vacuum tube 
or transistors are employed. Power 
consumption on 20 channel model 1 
tability 


less than 20 watts. System 


is within 1 Dimensions of 20 chan 
nel model are 7 x 4% x 3 in. Total 
weight is 5% Ib Arnoux Corp., 
11924 W. Washington Blvd., Los An 
yeles 66, Calif. 


Circle 55 on Inquiry Card. page 101 


VIBRATION CALIBRATOR 


A vibration calibrator utilize a 
non-contacting probe and measures vi 
bration of 10 to 20,000 eps with 
amplitudes of 20 to 20,000 micro 
inches. Model 501, will measure, with 
accuracy of H¢ vibration ampli 
tudes of non-magnetic metals, Mini 
mum surface dia. i % in., can be 
used on magnetic metal by cement 


i piece of copper or aluminum 


foil 0.01 in, thick and 1 in 

the surface under the transducer, 
Weighs 30 Ibs. Tel-Instrument Ele 
tronics Corp., 728 Garden St 

tadt, N. J 


Circle 56 on Inquiry Card, page 
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CRYSTAL FILTERS 


A standard line of i-f 
crystal filters for single 
receivers in the HF and VHF bands 
Model 2215 KA is de 


utilizing a 2800 


band-pass 


conversion 


are available 


signed for voice 


cycle 6 db band-width. Model 2215 KB 
has a band of 250 cycles and is pri 
marily for CW reception. Units are in 
terchangeable and may be cascaded 
Features are: smooth pass band, no 
purious responses, reduced “Birdies” 
and cro modulation, CW and phone 
filter 
ion and SSB reception. Hycon East 


Parkway, 


interchangeable, single conver 


Cambridge 
Mass. 


Circle 57 on Inquiry Card, page 101 


ern, Inc . i” 
Cambridge 42, 


TRANSISTORIZED COMPUTER 
The TRANSAC, 


electronic 


Type S-1000, is a 
large scale computer de 
signed for scientific application in re 
earch lab various industries, and 
universitic The transistor circuitry 
eliminates bulky insulation and heavy 
upply equipment, Generating 
little heat, the S-1000 
small fraction of air con 


normally — re 


power 
comparatively 
require a“ 


ditioning equipment 


quired, It entails no installation work 
or special wiring and may be plugged 
into existing 110 v. 60 cycle outlets. 
Castors make it highly mobile. Philco 
Corp., 4700 Wissahickon Ave., Phila. 


Circle 58 on Inquiry Card, page 101 
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VARIABLE RESISTOR 


Series U52 is a 2-section side-by- 
which snaps 
printed cir- 


side variable resistor 
instantly into place on 
cuit panel or on separate supporting 


without need for mounting 


Lee ad 


lee 


bracket 


hardware or additional operations. 
minimum 
handling 


phenolic 


Compact design require 


pace and reduces 


pane! 
cost % in. dia. molded 
hafts for 
jJustment are 


250 ohms 


screwdriver ad 
tyles. 
thru 10 megohms 
and rotation angle 300 vat 5) Avail 
able for black & white TV, color TV, 
applications 


finger or 
available in 


Range i 


and other electronic 


Supply Corp., 


Chicago Telephone 
Elkhart, Ind 


CIRCUITS KIT 


23 one-tube, unitized = circuit 
emblies, closely adhering to N. I 
“Preferred Circuit” design are av: 
Each DYNAMOD circuit is as 
Includes 


Conner 


able 
embled on an etched card 


tube and special terminal 


tions are made by special connectors 
Components can be changed 
to the unit. Kit con 


breadboard, 


and cord 
without damage 


ts of torage case, 


unit, connector 
manual, blank circuit cards, and 
Dale Boison Co., 


Santa Monica, 


power distribution 
cords, 
23 modular circuits 
2928 Nebraska Ave., 
Calif 


Circle 59 on Inguiry Card, page 101 
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PICTURE TUBE 

The black & white TV picture tube 
has an overall length of 12-9/16 in. 
and a weight of 10 lbs. In addition to 
its wide deflection angle and _ short 
length, the 17BZP4 has a neck di- 


ameter of 14% in. This small neck 
diameter makes possible the use of a 
deflecting yoke having high deflection 
sensitivity, and permits deflection of 
the beam through the wide deflection 
angle with only slightly 
than is required to scan a tube with 
90 deflection Deflection 
110°. Ion-trap magnet is 
Radio Corporation of America, Ha) 
rison, N. J. 


Circle 60 on Inquiry Card, page 101 


more powe! 


angle i 
eliminated. 


TOROIDS 


A new 
now available, 
molding compound which has success 
fully met specifications 
covering the complete range of sizes 
and types. These new 
fered with one to five sturdy termi 
nals, as required, and have either a 
threaded 
permit easy quick stacking 


of molded toroids 18 
They are cased in a 


serie 


government 


coils are of 


center to 
Q value 


clear bushing or 


250 are available, and 
17.5 hy are 


from 30 to over 
inductance values up to 
stocked for prompt delivery Torotel, 
Inc., 11505 Belmont, Hickman Mill 
Mo. 


Circle 61 on Inquiry Card, page 101 
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POLYSTYRENE ROD 


Precision extruded polystyrene rod 
for application to open-wire tran 
mission lines as well as to tapered 
Close 
extrusion control assures strain-free 


line sections is now available. 


ORS 


= 


Absence of 
since any 
bubble may cause breakdown of the 


tyrene rods train 1} 


important train or alt 
transmission line 
currently space) with 
No. 18 copperweld conductors 


spacer, Rods are 
employed as 
which 
permit 200 ft. of unsupported span 
Styrene rod can be supplied in a 
desired length to meet need Anchor 
Plastics Co., 36-36 36th Street, Long 
Island City, N. Y 


Circle 62 on Inquiry Card, page 101 


STUDIO CAMERA 


The 7 in. studic camera, model AS¢ 
7, is a compact accessory which en 
ables the camera operator to direct 
light 


vidicon pickup tube. The video sig 


and focus the image on. the 


nal from the camera is presented on 
a 7 in. CRT in the rear of the view 
finder housing 


Focus is accomplished 


vy adjusting a side control which 


moves the camera with respect to the 


lens. The deflection cir« are self 
contained, High voltage for the CRT 
nd anode is obtained from the hori 
KinTel, 
San Diego 11. 


zontal output transformer 
5725 Kearny Villa Rd., 
Circle 63 on Inquiry Card, page 101 
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SOLDERING MACHINE 


The dip soldering machine has a 
capacity of 120 units/hour and re 
quires only one operator. Angle and 
depth of immersion of the work in 
solder are adjustable. Dwell time may 


be set from O to 57 sec. in 0.5 see. in 


crements. Solder temperature is auto 


matically maintained. It is equipped 
kimmer and 
a vibrator unit which removes exce 


with an automatic dro 


older The machine is 24 in. wide 
and 32% in. deep and overall height 
2s 6k in. 3 1 
caste! and weighs 350 Ib 
Product 


Jarbara, Calif 


turdy 
Klectri« 
Corp., 322 State St., Santa 


mounted on 


Circle 64 on Inquiry Card, page 1861 


RIGHT-ANGLE SOCKET 


ocket, litable 
for GT type octal tubes and octal 
base relays and coils, is 
factured. It is mounted on a laminate 
base with a printed circuit supplying 


A right angle octal 


being manu 


the circuitry to socket and component 
Base XXXP 


phenolic and copper pattern is .0027 


material i 3/32 in 
on 2 sides offering a current carrying 


capacity of 15 a./connection. Jase 


material and copper pattern the 
ockets can be altered in ize and 


dimension to meet pecification 
Cleveland Metal Specialties Co., 1783 
KE. ?1st St., Cleveland 14, Ohio 


Circle 65 on Inquiry Card, page 101 
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VOLTAGE REGULATOR 


Designed to meet the requirement 
of MIL-E-4158A, the 1570-ALS15 
offered 
military or critical in 
application Emphasis has 


yee 


automatic voltage regulator is 
for use in 
dustrial 


flexibility, ease 
reliability 


been placed on 


maintenance, and long life 


Regulator i upplied to handle a 
maximum of 6 kva at 115 v. with in 
put line variations of 10% AY 


ti 


curacy of output voltage i O.L0%@ 


for the 6 kva connection, Frequency 
range 38 5D to 65 cycle or 45 to 
witch, Gen 
eral Radio Co., 275 Mas Ave., Cam 
bridge 39, Ma 


cycles, as elected by a 


Circle 66 on Inquiry Card, page 101 


TOROID WINDER 


Che model D toroid coil winder i 
complete unit. The machine include 
automatic forward and reverse 4560 
plus (or any segment thereof) rotat 
ing device, positive counter, power de 
reeler, built-in loading device, and 3 
huttle 


tle 1 


The capacity of these shut 
approximately 60 feet accord 
ing to the wire sizes employed. Full 


t 


ension control is maintained through 


it the winding cycle. Over-all height 

14% in.; width, 17% in.; depth, 11 
huttle diameter, 4 in. and speed 

Electro Device 


Wilmington, Ma 
Circle 67 on Inquiry Card, page 101 


0-200 plus rpm 
Inc., 530 Main St 
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DUMMY LOAD 


Available with fixed resistances 
5 to 200 ohms, the model G6A 
dummy 


from 


load can be supplied with 
istances. A 0.1 


monitoring 


tapped re ohm non 


inductive resistor is in 


cluded for 
Using 


measuring pulse current. 
water as a coolant, the load 
can dissipate up to 50 kw average 
power with 9 gpm of water flow and 
a 21°C water-temp. rise. 
capability is 100 
ing 30 Ibs. (le 
19 in. x 3 in. od glass tube with 5 in. 
dia. flanges Levinthal 
Prod. Inc., 612 Stanford 
Park, Palo Alto, Calif. 
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Peak power 
Weigh- 


ss cabinet), the size is 


megawatts. 


Electronic 
Industrial 


MULTI-BAND TANK 


The MB-40DL tank is intended for 
use in grid circuits with approx. 20 
w. input and in final plate circuits of 
transmitters when the power input to 
the stage does not exceed 40 w. loaded 
The tuning range is from 3.2 to 9.0 
mc and from 12.0 to 34.0 Mc, Suffici 
ent overlap for the amateur bands is 
provided to allow for 
capacity due to 


differences in 
layout, tubes, ete 


runing these 


frequencies is obtained 


by (turning dial to proper setting. A 
vernier dial is calibrated from 0 to 
100 with 180° rotation. National Co., 
Inc., 61 Sherman St., Malden 48, Mass. 


Circle 171 on Inquiry Card. page 101 
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RF CALORIMETER 


This direct reading r-f calorimeter, 
with frequency range of de to 4000 
MC and measuring range of 
10 to 150 w., is of the constant flow 
type. It does not use 


power 


flow meters, 


or thermometers and does not re- 
quire any flow adjustment. 
on-off 
flow system 
directly on the 


The only 
switch for the 
Power is 


control is the 
constant read 

meter. Accuracy is 
5%. Power supply: 105-120 v. 60 cps 
60 watts. Other calorimeters covering 
the range de to 12,000 Mc, 
and waveguide are available. 
Impulse Laboratory, 208 


Red Bank, N. J. 
Circle 172 on Inquiry Card, page 101 


coaxial 
Electro 
River St., 


DC ELECTRIC PLANT 

Lightweight, 
generating 
able. 


portable 5 kw. de 
plant is currently avail 
Prime mover is a two-cylinder 
opposed, 4-cycle, air-cooled, gasoline 
Model CCK, This engine is 

12.9 H. P.; designed for 
smooth running, heavy-duty, econom 
The all 


climate generator is direct connected 


engine, 
rated at 


ical electric plant operation. 


to the engine for positive, permanent 


alignment Of drip-proof design, it 


is rated at 5,000 w 115 vde. Weight 
of the unit is 315 lbs. D. W. Onan & 
Sons Inc., 2515 University Ave. S. E. 
Minneapolis 14, Minn. 

Circle 173 on Inquiry Card, page 101 
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FM RECEIVER 
A fully 


strument 


transistorized, 10-0z. in- 
designed to provide 
sonalized extensions of several 


per- 
miles 
for radio systems now operating on 
the 150 Mc. band has been developed. 


“ 


Featuring 
pocket 
FM receiver incorporates its own an- 
tenna and loudspeaker. It 
9.3/4 in. x 1 in. x 6-Y% in., and oper 
ates with self-contained flashlight- 
type mercury batteries and is car 
ried in the pocket in an “on” 
tion, enabling the 


all messages. 


printed circuitry, the 


size double superheterodyne 


measures 


posi 
hear 
tadio Corporation of 
America, Camden 2, N. J. 


carrier to 


Circle 174 on Inquiry Card, page 101 


LIGHTING CONSOLE 


An all-electronic, compact 2-scene 


preset console provides for propor 
tional dimming and proportional cross 
fading with finger tip operation, uses 
thyratron tubes. The system has 30 
all electronic dimmers of 2000 w. ca 
pacity or 22 of 1000 w. capacity and 
8 of 4000 w. capacity; a wall mounted 
72 circuit patch panel is included, as 
well as provisions for 3 non-dim cir- 


cuits. A throw-over switch is_ in- 


anon 


C1 Theat ror 


cluded so that some of the stage dim- 
mers serve the dual purpose of house- 
light dimmers also. Century Lighting 
Inc., 521 W. 43rd St., New York, N.Y. 
Circle 175 on Inquiry Card, page 101 


May 1957 


Products 


... for the Design Engineer 


DRAFTING AID 


Printed circuit layout time is cut 
with these “Black ‘N White” draft 
ing aids. The 2-colored, pre-cut, self 
sticking shapes are used for making 
layouts on clear or translucent film 


¥ 


or cloth, Circuitry is laid out on both 
sides of the sheet. Pre-cut shapes and 
terminal strips made from the photo 
graphic tape have a snow-white ad 
hesive side and a jet-black, non-re 
flective top side. Inkless prototypes 
and master layouts are “drawn” 
quickly. Angles, curves, ellipses, cir 
cles can be made. W. H. Brady Co., 
727 W. Glendale Ave., Milwaukee 9, 
Wis 

Circle 176 on Inquiry Card, page 101 


TEST CHAMBER 


Humidity test chambe1 
environmental condition 
the temperature range of O°F to 
+-200°F and 5% to 98% relative hu 
midity. Control 
wet & dry bulb recorder, controller 
Better than 420°F 
control tolerance is 


simulate 
throughout 


include 12” diameter 


and programmer 
maintained. The 
model H& has a test volume of & cubic 
feet and interior dimensions are 


30 x 20 x 24 in. Low air velocities are 
maintained throughout the test space. 
Surpasses Military Specifications 
MIL-E-5272A, MIL-STD-202, MIL-T- 
27A and others. Environmental Equip 
ment Co., 369 Linden St., Brooklyn 27. 


Circle 177 on Inquiry Card, page 101 
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RELAY 


A 10 amp., 
veloped to meet the more rigid re 


i pole relay has been de 


quirements of vibration, shock and 
temperature of the latest MIL speci 
fications. The pecifications of the CH 


relay are as follows: contact rating 
10 amp. resistive at 30 vde, and 115 v 
100 eps, overload 60 amp.; coil 26.5 
vde, 170 ohms; temp 65°C to 
+125°C; vibration 30 ¢ to 2000 
operating shock 100 g; weight 5 oz 
Military Specifications: Meets test 
conditions of Mil-R-5757B, Mil-R 
6106A, Mil-R-25018 Allied Control 
Co. Inc., 2 E. End Ave., New York 
ee Se 

Circle 178 on Inquiry Card, page 101 


STRIP PACKAGING 


A new concept in electronic com 
ponent packaging, the process uses a 
phenolic board with continuous metal 
terminals automatically inserted 
These terminal connections are auto 
matically cut out in accordance with 
the required circuitry leaving connect 
ing jumpers where needed. Compo 
nents and lead-off wires are then ea 


ily inserted in the terminal strip 


either automatically or manually 
without costly lead preparation 
Spacing of the metal strips may be 
varied. Is practical for high or low 
annual production requirements. Erie 
Resistor Corp., Erie, Pa. 

Circle 179 on Inquiry Card, page 101 
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LATTICE NETWORKS 


A lumped constant electromagnetic 


network specifically developed and 
digital 


elements per bit and pro 


designed for 
only 1.2 
vides stable characteristice without 


storage, ises 


extreme tolerances on the individual 
elements. Hermetically sealed units 
will operate over a wide temperature 
range. Can be supplied for any ca 
pacity up to 30 bits at digit rates 
up to fh MmMé for operation over 
a temperature of 20°C to +70°C, 
eries or parallel 
operation with rapid acce Ferranti 
Electric, Ine., 30 Rockefeller Plaza, 
New York 20, N. ¥ 
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Can be grouped for 


SWEEP GENERATOR 


The electronic sweep generator, 
model ESG, provides complete cover 
age from 1,000 to 15,000 MC at 60 eps 
with a power output of from 10 mw 
to one watt, with 7 interchanyeable 
oscillator units. The instrument is de 
igned for fast dynamic testing of 
microwave systems and components, 
uch as receiver 


, amplifiers, preselec 


tors, hybrid junction jammers, inter 


cept equipment, beacons, antennas, 
I'/R tubes, crystal mounts, fixed and 
tunable filters and complete radar and 
Polarad Ele 
tronics Corp., 43-20 34th St., Long 
Island City 1, N. Y 


Circle 181 on Inquiry Card, page 101 


microwave systems, 
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WASHINGTON 


STRESS MOBILE RADIO TASKS—The FCC, in 
the annual consideration of its appropriation by 
Congress, placed greater emphasis than ever before 
on its responsibilities for the mobile radio and 
microwave services under its Safety and Special 
Radio Services Bureau. The FCC funds hearings 
before the Senate and House Appropriations Com- 
mittees featured presentations by the Radio-Elec- 
tronics-Television Manufacturers Association and 
the. American Trucking Associations, in addition to 
those of the Commissioners and top bureau officials. 
These groups spoke in support of additional funds 
for this FCC activity so that applications can be 
processed on a 30-day basis instead of the 90 days 
contemplated in the FCC’s budget request. RETMA 
Executive Vice President James D. Secrest and 
RETMA Mobile Radio Manager Carroll White ap- 
peared before the Senate Committee April 12 just as 
they had before the House body, and the ATA called 
on the Senate group’s members to urge additional 
mobile radio funds 


SUBSCRIPTION TV MUDDLE—Congress and the 
FCC are centering attention on policies for subscrip 
tion television, but the situation is so muddled that 
no clear cut solution of the controversial method of 
video program dissemination can be seen so far. 
Because toll TV proponents have lined up some 
potent Congressional support, the problem for the 
FCC is most complex and fraught with political 
hurdles. At our press deadline, the FCC feels the 
best course is to authorize testing on a nationwide 
basis with spot trials in large and small markets; 
and to hold a hearing on the details of pay-TV oper- 
ations to aid in its policy determinations for the 


service, 


NO MILITARY PLANS YET—Most authoritative 
governmental sources informed Electronic Indus 
tries’ Washington Bureau there was no foundation 
for a leading article early in April in a_ radio- 
broadcasting publication that a formal request has 
reached the White House from the military—-prob- 
ably through the Joint Chiefs of Staff—asking that 
President Eisenhower preempt low band vhf tele- 
vision spectrum space for military purposes. The 
article asserted television channels 2-6 were in 
jeopardy and that it would affect 200-odd television 
stations which would have to be moved to uhf. A 
top official of the Office of Defense Mobilization told 
our news bureau that a check by him showed “no 
request” is pending at the White House from the 
Joint Chiefs of Staff. The article intimated that the 


News Letter 


frequency needs of jet aviation and forward scatter 
had to be taken care of through the channels 2-7 
space. 


RETMA NAME CHANGE—The proposal decided 
at the recent Washington board of directors meeting 
of the Radio-Electronics-Television Manufacturers 
Association to change its name to Electronics Indus- 
try Association is to be presented to the organiza- 
tion’s annual convention in Chicago this month. The 
plan to change the association’s name to one more 
adequately representing the industry’s present-day 
scope has been considered by the RETMA Organiza- 
tion Committee, headed by Paul V. Galvin, Board 
Chairman of Motorola and World War II President 
of the Association. 


BDSA ELECTRONICS—The Electronics Division 
of the Business Defense & Services Administration 
is to have a Deputy Director of the Division nomi- 
nated from industry through the Radio-Electronics- 
Television Manufacturers Association to serve for 
six-month tours of duty. The division coordinates 
government-industry cooperative plans for mobiliza- 
tion of the radio and electronics manufacturing 
industry in the event of an emergency. In addition, 
under the proposal of BDSA Administrator H. B. 
McCoy the RETMA member companies are to furnish 
around a dozen young executives for 10-day training 
programs with BDSA so they will be ready to take 
over posts with the division in case of war. 


FCC’S NON-BROADCAST PROBLEMS—Growth 
of forward scatter and microwave operations, and 
increasing interference situations, present special 
problems to the FCC’s Safety and Special Radio 
Services Bureau. The Bureau’s leadership told E. I.’s 
Washington news correspondent that the use of fre 
quencies between 25 and 50 megacycles for long 


“ 


distance “scatter” communications is a paramount 
concern, and a subject which will have a high place 
on the agenda of the 1959 international radio con- 
ference at Geneva. The upcoming microwave hearing 
not only from 


’ 


is a question of “unusual complexity’ 
the technical standpoint but because of the need of 
“evaluation of the economic consequences that may 
flow from widespread use” of private systems. Excel- 
lent accomplishments in the interference field have 
resulted from the self-help groups organized by radio 
engineers in different cities and areas. 


National Press Building ROLAND C. DAVIES 
Washington 4 Washington Editor 
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*° CANNON D SUB-MINIATURE, 
DPA and DPX SERIES 


CONNECTORS /£ 


D SUB-MINIATURES: 
Standard Pin and Socket Inserts. 


More than thirty years experience in the design and 
manufacture of standard electronic components insure 
Cannon Connectors by CINCH to be of the highest 
quality materials, fabricated to specifications to main- 
tain consistent quality of product; highest standards 
throughout all operations. 


size weight 
DA-15P 1% 1.312 013 
DA-155 ; 1% 1.312 014 
pB-25P 2%. 1.852 023 
DB-255 2%. 1.852 031 D SUB-MINIATURE SPECIFICATIONS: 
DC-37P 2% 2.500 035 
DC-375 4 2% 2.500 035 Shell, including flange — steel or brass; Finish — 
00-50? fa 2% 2.406 635 Cadmium plate or Irridite. Contacts — No. 20, 5 
DD-50S 2% 2% 2.406 ha 040 , ine 
oF.9P (“13 11%, 9A "ks onl ampere rating — Copper base alloy, gold plate finish. 
DE-95 ‘Me e984 ke 012 
Insert arrangements — 5 plus coaxials in 9, 15, 25, 


37 and 50 contacts. 


FRACTIONS +'4 Tolerance DECIMALS +0.005 Tolerance 


OPA 32-34P DPA 32-335 


© ate: — Insulation material — Zytel 101 or DIALL. 
Polarization — Keystone cornered shell. 
Operating temperature —67° to +310°F, 
DPA CONNECTORS: 


Shell with retaining plate. Pin and Socket Inserts. 


ale, as ti 
»| - 
pet JL i 


#8 0 093 OA Co mnss.0.089 000 


For your connector requirements—you can depend 
on CINCH. 
Centrally located plants at Chicago, Illinois; Shelby- 


Send for illustrated Catalog No. 157 
with details of ‘‘D'' Sub-Miniature, 
“DPA” and “DPX” Series. 


DPX CONNECTORS: 


Split shell. Pin and Socket Inserts. 


ville, Indiana; LaPuente, California; St. Louis, Mis- 
souri. 


h 
& 
— 
wb Manufactured by Agreement with DPX 23-34P 
Cannon Electric Company ————r 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass, 


Electro-Snap Switches Can Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 


Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination “won't fill 
the bill.” 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 


SUB-MINIATURE 
SWITCHES 


TYPE E-4 
ACTUAL 


Size 
$.P.D.T., 1 circuit; 5 


amps, 125/250 v. AC 
Operating force Push Button Toggle Actuator 
150 grams max. Actuator (Momentory or 
Exceptionally —— 
vibration-resistant. t 
Special model E4-7 ; 
is stabilized for . 
— 65° to + 350° 4 
F. operation. < OY 

aw <i 5 a7 


Write for ©, 
Extension 


data sheet EG-5 Leaf Actuotor Ganged Interlock 


Roller Leaf Actvator 
Double Toggle 
Actuator 


TYPE S SWITCHES 
Series $1 


{( 


9 


$.P.D.T., 2 circuit; 10 amps, 125/ Roller Lever Roller Actuator 


250 v. AC/ 30 v. DC. Ind. Screw ‘al 
Roller Leaf Actuator 
dl. 
TYPE D-& ib 


or solider terminals on ends or one 
side of switch. Also available Push Button Actuators 
. (Vorious button sizes available) 
with reset button at bottom of a ee oe 
switch or in Type $-100 Make- isamentan or - f 
Before-Break Series where switch constant contact) , “— 
completes a new circuit before \ : > OT! 
interrupting old one, : ie 
Special Push Button 
Write for Sutencion Actuator designed foe 
data sheet STG-5 Leof Actuator fire control system 
DOUBLE-POLE Aatostes 
D.P.D.T., 4 Circult P 
15 amps, 125/250 v. AC. Type 12-4 Toggle Actuator 
10 amps, 30 v. DC Ind. , for J2-4 
Eight terminals and four separate cir- ' D.P.D.T., 4 circuit 10 amps, 125/ 
cuits which operate s ly per- ‘ 
250 v. AC/30 v. DC, 
mite switch to reverse 3-phase motors, 


P HERMETICALLY-SEALED 
' DOUBLE-POLE SWITCH 
> -Whette fer a Write for 
I data sheet DG-5 Cate tne NODS 
Roller Lever Leaf Actvator -— ——— \ 
SIMULTANEOUS ACTION 
replace expensive relays, etc. 


Extension Leat Push Button Actuotors 
Actuator (Verious button sizes available) 


ELECTRO-SNAP SWITCH & MFG. CO. 4244 West Loke Street, Chicago 24, illinois 
MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION 


International 


ELECTRONIC SOURCES 


ELECTRONIC INDUSTRIES’ exclusive monthly digest of the world's top electronic engineering articles 


ee The Coupling Impedance of Tape Structures, REGULARLY REVIEWED 
ef by P. N. Butcher Proc. BIEE."” March 195 
f{ | il pp In addition to the titled subject, the AEG Prog AEG Progress 


author discusses briefly the use of the tape Aero. Eng Rev Aeronautical Kogineering 
structures in traveling wave tubes for the Review 
millimeter wave bands Ann. de Radio. Arsales de Rudivelectricite 
ANTENNAS, PROPAGATION Arc. El. Uber. Arebiv der elettrischen Uber 
’ 
A Theoretical Study of Propagation Along tragung 


Tape Ladder Lines, by P. N. Butcher Proe ASTM Bul. ANIM Bulletio 
DC-8 Sets New Electronic Style, by J. F aims oy M h 1957 > Auto. Con. Automatic Control 
oe, Mareh bi 8 


Hickey, Jr El. Ind.” May 1957. 2 pp. The pp. Dispersion curves Auto. El. The Automatic Electric Technicad 
¥ are calculated by single-ridge, double-ridge Journal 
new high voltage power plant and streamlined single-T-section, and double-T ladder lines ir Avto. i Tel. Avtomatika | Telemekhaniia 
wiring are highlights of the redesigning jot which the rungs of the ladder are thin tapes AWA Tech. Rev. AWA Technical Review 
BBC Mono. KC Kngineering Monographs 
Very-Low-Frequency Propagation and Direc Bell Rec Bell Laboratories Record 
. P am Bell J. Well System Technical Journal 
New Design in TV Broadcast Antennas, by oon Finding. by : Horner $. , BIEE Bul. Fr. El. Sulletin de ia Bociete Fran- 
M. S. Siukol iG. A. K f. “El. Ind. O March 1967 pp. This is a study of propaga- culse des Kleetriciens 
a se = af — oo me > tion of 16 ke radio waves and an assessment Cab. & Trans. Cables & Transmission 
renal May 1967 B pp. A new Traveling of the polarization errors to be expected in Comp. Rend. Comptes Kendus Hebdomadaires 
Wave Antenna” for the VHF Band is described taking bearings on lightning flashes at similar dey Seances 
{ Fk ; ial : Comp. Computers and Automation 
requencies urther measurements have been 4 
Con. Eng. Control Kngineering 
€&. & R. Eng. Electronic & Radio Engineer 
Klektrichestvo 
on ‘ , . Eleetrontes 
The Gein of @ Directional Short-Wave Receiv- Distributed Amplifiers As Antenna Multi & Comm. Electronica and Communications 
ing Antenna with Back-Seatter, by B. Beck Couplers, by E. T. Pfund, Jr. “El.” April 1, Des. Electronic Pesign 
mann and K. Vogt “Nach. Z.” Feb, 1967 1957 4 pp. Electronic devices for connection Energy. Electrical Knergy 
2 pp. Gain measurements at directional re- of savetel stneien in ane ‘nea: Go. Eng. Eleetronte Engineering 
ceiving aerials by means of long distance aiallieatl El Eq. Fleetroule Equipment ve 
reception in the presence of back-scatter have EL. Ind. ELECTRONIC INDUNTHIES & Tele 
led to the conclusion that the back-scattered a. ate Kleetrical Manufacturing 
radiation is essentially a coherent one ©) El. Rund. Kleetrontsche Rundechau 


done by Douglas engineers on the DC-® com 
mercial jet airliner 


which features mechanical simplicity, improved 
pattern characteristics, and high power han 


taken to provide information on the reflecting 
dling capacity 


properties of the ionosphere at 16 ke 


Eric. Rev. Ericsson Keview 
An Experimental Dual Polarization Antenna Fern, Z. Wernmelidetechniseke Zeitechrift 
Feed for Three Radio Relay Bands, by R. W Freq. Frequens 
Dawson. “Bell J.” March 1957. 18 pp. Prob GE Rev. ‘ieneral Eleetrie Review 
. Hochfreq. Hochfrequens-technit und Elettros 
lems of coupled-wave transducers operating kustth 
over a three to one frequency band are ex- 18M J. II 
tM Journal 
plored and usable solutions suggested The AUDIO Insul lasutation 
authors describe experimental models for IRE Trans. IRE Transactions of Prof. Groupe 
feeding the horn-reflector antenna for two peoustion. of Large Orchestral Studies and Iz. Akad. Izvestia Atademil Neus 8888 
Concert Halls, by T. Somerville and C. L. 8 4 = — of the British Institution 
“p " On lo Engineers 
Gilford Proce, BIEE March 1967 13 pp © - , 
, is : bs The effceta of shape on the subjective acousth J. ITE. Journal of The Inatitution of Tele 
The Effect Of The Form Of The Structural communication Engineers 
lities f «a large enclosure are examined 
» » ~~ i qua . o 4 ft e enck : re 108" - 
Function For The Permittivity Inhomogeneities ithe aihnndin tina Semis meneiiek ae demeent J. IT&T. Electrical Communication 
e > nee “ , : ibe , ronce 
of Air Upon Long-Range Troposapheric Propa- alia eid’ aamel endl “4 "page nee J. UIT. Journal of the International Tele 
a s a 4 € sic 8 aber 7 < ~~ aon ca 
gation Of Ultra-High-Frequency Radiowaves, nr ‘ steul a z ‘ aa il , communication Union 
by V. N. Troitsky. “Radio Tekhnika i Elek made, in particular, between concert Ralls © Nach. Z. Nachrichtenteehnisehe Zeitechrift 
tronika,” Jan. 1957. 8 pp. the traditional type and those which have been NBS Bull. NBS Technical News Bulletin 
Expressions are derived for the median mag Sane Guns Shes few Conmuee > S cote NBS J. Journal of Research of the NBS 
nitude of the field intensity and for the pos- sien eat eatiaahan senha '‘tten: Wnate. afd Onde L Onde Eleetrique 
we ¢€ flections di » back o " 
sible transmission band in the case of long Phil. Tech. Philips Technical Review 
. vi ‘ concert hall, although it may improve the Proc. AIRE. Proceedings of the Inatitution 
range tropospheric propagation of ultra-high I f —'% “See Tect 
frequency waves The effect of the form of riety vs OPOETR,: BAS AR GEVERES OBe ” of Radio Engineers 
: the quality of musik Proc. BIEE. Vroceedings of the Institution of 
the structural function upon the magnitude of Electrical Kugineers 
the field intensity and upon the magnitude of A Musical Instrument for Deaf-Mute Children. Proc. IRE. Proceedings of the Institute ef 
the distortion is analyzed Phil. Tech.” Feb. 10, 1957, 3 pp. Breath- Radio Engineers 
T , d , teel reeds produce the soune Radiotek. Kadiotekhnika 
The Frequency Band Occupied In The Trans- rosa poner Lge Meee stent = rete Radio Rev. ia Hadio Rerwe 
‘ ure 1 rns i} » « roa ;re con 318 
mission Of Pulses, by M. S. Gurevich Radio Electronic amplifier fae t th nd | lt RCA RCA Review 
" ” on rhe , € ip ers »0Of8 ve saoune eve “ . 
Tekhnika i Elektronika,” Jan. 1957, 6 pp a point where deaf children can sense the vi Rev. Sci. Review of Selentifie Instrumente 
The paper examines the energy distribution brations, thus introducing them ensatior Rev. Tech. Revue Technique 
: prations, s introduc nem to sensations 
of pulses over the frequency band. Numerical of sound, musie, and indirectly, speech Syl. Tech. The Sylvania Technologist 
values are determined for the width of the “ 7 Tech. Haus. Technische Hausmittellungen 
frequency band occupied during the transmis 


Tech. Rev. Western Union Technical Review 
sion of pulses. Conclusions are drawn regard Telonde. Telonde 


ing the special features of pulses which are x > Toute R. Toute la Hadlo 

shaped in various ways; such an analysis is $ Vak. Tech. Vakuum-Teehnts 

made from the point of view of the pulse F% WK Vide. Le Vide 

energy distribution over the frequency band Vestnik. Vestnit Byyany 
Wire. Wid. Wireless World 


polarizations for waves in the four, six, and 
eleven kme radio relay bands 


cluded that the modern trend toward directing 


The lonospheric Attenuation of Hectometer CIRCUITS 

Waves (550 te 1600 ke) “Nach. Z."", Jan. 1957 For more information, contact the respee- 
The results of various nighttime measure tive publishers directly. Names and addresses 

ments carried on during the last 22 years are AFC Cirevit Cures Military Design Ills, “In of publishers may be obtained upon request 

compiled All measurements are reduced to a dustrial Laboratories,’ Maret 1967 , pp by writing to “Blectronie Sources” FAltors 

radiated power of 1 kw and a quarter-wave This is a dene of the NBS-de ed pre ELECTRONIC INDUSTRIER & Tele-Teeh, 

length vertical antenna ferred afe circuit Chestout & G4th Mts, Phiadeiphia 49 
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International ELECTRONIC SOURCES 


New Temperature-ompensation Methed for 

Orecillate by F. Mueller Kk. Rund March 
6 pp 

istance Variations of a thermistor are 

ormed by a reactance tube, either con 

inductance or capacitance, into tem 

‘ ariation 


compensating impedance 


jatior 


Half-Wave Bridge Magnetic Amplifier, by 
March 1057 7 pp 


urticle describes a fast acting servo am 


Gregson Kl. Energy 


which accepts either an ac or de sig- 
oltage, and delivers into a load uni 
‘tional pulses of current whose polarity i 
pendent upon the phase or polarity of the 


oltage 


Designing Transistor Circuits—D- Amplifiers 
by Kk. B. Hurley “El. Ka March 1957, 5 pp 
M Hurley presents some practical design 


considerations of transistor circuit 


Silicon Diode Application Notes, by A seru- 
Kl. De March 1, 1957 4 pp. Char 

of fundamental rectifier circuits 

instance loads are presented in tabular 

form The article discuss forward power 
dissipation, thermal charcteriatic urges, and 


overlonds « ilicon diodes 


A Two-Phase Low Frequency Oscillator (Part 
1), by | KF. Good ‘El. Eng.’ April 1057 
The described cireuit provides means of 

iting an oscillation of table amplitude 
harmonic content, and with a loop 

exactly unity for an oscillation of a 
amplitude An incidental advantage 

in that two outputs are available with 
phase difference The cireuit i built 


round a two-integrator loop 


Report on Power Transistors For Converters, 
by B. Reich El. De March 15, 1957 
pe Power transistor from ele n manu 
tested to determine the present 

of power transistor for converter it 
Mechanical and electrical reliability were 

the chief concern of the investigators Major 
in that the effects of poor oisture 


till a major problem to the transistor 


Incidental Frequency Modulation 
mplitude-Modulated UHF Oscillators, by 
Schaffner Proc. IRI April 1967 7 pp 


A Series-Parallel Transistor Combination, 

M. A Lloyd Kl. Eng April 10657 l 

A transistorized voltage regulator circuit 
described. The test circuit proved capable of 
maintaining 6.43 v over a current range of 
0 amp The circuit contair five transistor 


uses a reference battery 


Oscillators Not Affected by Loads, by F 
Frisch and W. Herzog. ‘‘Nach. Z."" Jan. 1957 

Conditions for a feedback path which 

in an oscillator independent of its load 
impedance are presented Experiments with 
this type of oscillator are reported, a general 
theory is developed, and a bridged-T feedback 
network is discussed in some detail Fre- 
quency deviations do not exceed 0.16% for a 
capacitive load, 0.08% for a resistive load, and 
0.55% for an inductive load 


Air-Drop System Broadcasts Message, by I. ( 
Fischer A. A. Gerlach, and D. 8. Schover 
El.” March 1, 1967 8 pp. This describes 
the amplifier, tape reproducer, and loudspeak 
ers used in a parachute-braked drop from an 
nircraft A minimum of three minutes of in 
telligible speech over a half-mile diameter area 
on the ground is provided 


A Transistor Pre-Amplifier for the Magneto 
dynamic Pick-Up, by ¢ Huber and J. Rodri 
gues de Miranda. “Phil. Tech." Feb. 4, 1057 
5 pp A single transistor pre-amplifier con 
forming with good approximation to the 
“American-Standard Response” curve is de- 
ascribed. It is designed primarily for use with 
the newly announced Philips magnetodynamik 
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Amplitude Modulation of Microwaves by Tun- 
able Transmission Waveguide Filters, by M 
H. N. Potok and J Sarbour ‘J. BIRE.” Feb 
1957 11 pp. Amplitude modulation of micro- 
waves can be obtained by shifting the pase 
band of a transmission filter by the modulat- 
ing signals A linear response and a _ band- 
width over 4 ke at 9,000 me have been obtained 


ming similar components and circuit 


Development of a Medium Power L-Band Trav- 
eling-Wave Amplifier, by L.. W. Holmboe and 
M. Ettenberg IRE Tran PGED.” Jan. 1957 
4 pp Design and performance of a high-gain 
medium power TWT amplifier are described 
Powers up to 7 watts at 15% efficiency have 


been achieved 


Millimicrosecond Blocking Oscillators, by 
MacDonald Smith El. Eng.” April 196 ; 
pp. The design of millimicrosecond blocking 
oscillators is discussed, The theory of the cir 
cuit is outlined and expressions for the pulse 


width and rise-time are derived 


High-Speed Gating Circuit Using the ESOT 
Beam Deflection Tube, by I! Sperling and 
RnR. W. Tackett “IRE Tran PGED.” Jan 
1957. 5 pp. This paper describes a high-speed 
gate circuit for an information sampling sys- 
tem employing the ES0T beam deflection tube 
comparative simplicity, reliability, and minimol 


ignal beam through advantayes of this circuit 


Gate Tube Generates Interleave Pulse Chain, 
by D. Kushner. “El.” April 1, 1957. 2 pp. A 
time measuring interleave pulse generator i 
described Design and conatruction ¢ di 


cussed 


The Gain and Bandwidth Characteristics of 
Backward-Wave Amplifiers, by M. R. Currie 
and D. C. Forster. “IRE Tran PGED.” Jan 
1957 10 pp The design of backward-wave 
amplifiers to yield specified pass band charac 

teristics is discu d. Simple charts are devel- 
oped which facilitate the design of procedure 
Experimental resulta are correlated with the 
ory A specific design example is given 


Music Pulse Analyzer Rejects Voice Signals, 
by R. L. Ive Kl April 1, 1967 pp An 
electronic circuit is described which is capable 
of distinguishing between the heavily damped 
wave characteristic of speech and lightly 
damped musical tone The device can be used 
to discriminate against speech in any language 
ind pass only musi A circuit diagram of 


thi peech rejector is included 


A Square Wave Converter with Feedback Con- 
trol of Mark-to-Space Ratio, by J. KB. Earn 
haw “El. Eng.” April 1957 4 pp. The de- 
vice will operate with repetitive input wave 
forma which are not necessarily sinusoidal, and 
i extremely table under variable operating 


conditions 


COMMUNICATIONS 


Packaged Selectivity, G-E Ham News.’ 
March-April 1957. 4 pp. This article describe 
use of a mechanical i-f filter to obtain narrow 
bandwidth in communications receivers. The 
circuit described is intended for substitution in 
place of the first i-f tube of existing receivers 
without any under-chassis changes 


“Motorola News- 


gram.” Nov.-Dec. 1956. 2 pp. This is a dis- 


Locating Radio Repeaters 
cussion of location uitable for repeaters in 
the mobile communications field 


Comparison of Split Channel FM and Single 
Sideband for Land Mobile Services, by A. A 
Macdonald. “IRE Trans. PGVC." Dec. 1966 
8 pp 


ELECTRONIC INDUSTRIES & Tele-Tech 


Recent Developments in Four-Wire Switching 
of Long-Distance Telephone Circuits, by I 
Molnar. “Auto. El.” Dee. 1956. 17 pp 


The Application of Transistors to AM Broad- 
casting Receivers, by B. F Cooper J 
BIRE.” Feb. 1957 12 pp. It i hown that 
with a single ended class A output stage, a 
minimum of six transistor is needed to be 
competitive with existing four ibe portable 
receivers. For class HK, meeting similar com 
petitive standards, seven transistors are re 
Problem 


of components for a transistorized circuit a 


quired encountered in the design 
considered in some detail and the design 


experimental receiver is described 


Sensitivity Considerations in Microwave Para 

magnetic Resonance, Absorption Techniques, 

by G. Feher Bel J." Marct 95 6 pp 
specific ystems are analyzed and the 
verified by measuring the 

noise ratio with known ar 


8S. Hubelbank “El. Des.’ ) 
pp. The author discusses the highlight 

Force general specifications for the design of 
equipment, MIL-E-25647 


currently being distributed 


airborne electronic 


which is 


A New Carrier System for Rural Service, by 
KR. toyd, J. D. Howard, Jr., and L. Peder- 
en. “Bell J." Mar. 1967 42 pp. Transistor 

miniaturization, and modern methods of assem 
bly are combined to create a new telephone 


carrier ystem suitable for rural service 


The New Portable Picture Transmitter D-776, 
by A. A. Kirchel and P. W. Sieber Muir- 
head Technique.” Jan. 1957 pp. The basic 
principle and operating feature f a ; 

pound portable wire-photo transmitter are re 


viewed 


The Detectability of Fading Radiotelegraphy 
Signals in Noise, by H. B. Law Proc, BIEE.’ 
March. 1957 ll pp An ideal receiver for 
binary synchronous telegraphy is defined as one 
that interpret each element of a received 
signal with a minimum probability of error 
The author's analysis leads to a mathematical 
pecification r the ideal diversity receiver 
and thu ) ide tarting point for the 


design of 


Application of 8&-Channel Open-Wire Carrier 
Telephone Systems in Brazil, by A. W. Ewen 
and H. J. B. Nevitt Eric. Rev.,”” 1956, No. 3 
10 pp. Considerations leading to the choice of 
this type ZAA & carrier system for additional 
facilities between Sfio Paulo and other cities 
n Brazil are set forth. The performance is 
reviewed the characteristics of the open 
wire lines available were tested, and their ap 
plieability to the ZAA & ystem discussed 
Actual system performance is reported 


Superregenerative Transistor Transceiver, by 
W. F. Chow El.” Apr. 1, 1967. 3 pp. The- 
ory and practical design considerations are 
discussed for a 52-me transistorized transceiver 
A forced-quench superregenerative detector cir 


cuit is used for reception 


The Signal Slant Bar Noise Performance Rat- 
ing of Receivers for Long-Distance Syachron- 
ous Radiotelegraph Systems Using Frequency 
Modulation, by H. B. Law Proc BIEER.” 
Mar. 195 6 pp Experimental results sup 
ported by theory indicate that the error liabil 
ity after regeneration of the output of a lim 
iter-discriminator frequency-modulation radio 
telegraph receiver, when fed with steady sig- 
nals, plus noise, can be described in terms of a 
simple exponantial relation involving a single 
which characterizes the 


parameter receiver 


performance 


Aircraft Radiophone Speeds Communications, 
by B. R. Rashkow. “El.” Apr. 1, 1957. 5 pp 
System requirements for aircraft radiophone 


communications are discussed in general term 
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Data Link May Start Vort Type Battle, | 
PL J a Aviation Wee Apr. 1 
f the 


An Investigation of a Spectra of Binary Fre 
quency-Modulation Signals with Various Build 
Up Wave Forms, by J. W. Alina 
BRIEF Mar 
traight-line w 
an be employed f 
mark and space fre« 
radio telegrapt 
minin 
otal bu 


Practical Experience in the Operation of Cross 
bar Exchanges in the Kotterdam Zone, by 
der Hae Eric 1956, Ne 
the telephor 
Rotterdan 
mainte requirement 
bar exct 
hange 
howing 
ed 


lelesignalling Equipment Modern Hos 
pital, | A Trigardh 3 amy } 


Re 


Ultra Sonic Tracer Follows Tagged Fish, 


er J. W Dudle t M. R 


ipment it ‘ 
tt equipment 


d informatior 


nto dam 


Frequency Diversity in the Reception of Selec 

Modulated 
Alinatt, | Db. J Jone nd 
BIE 


onsideratior 


tivity Fading Binary Frequency 
Signals, by J 


modulation init and 
1 of thi method a 


telegraphy a 


Sub Miniature Beacon for Guided Missiles 
M. Cohen and DL. Aranay 
A transistorized 
d which was designed 
ile-tracking radar The 
in the frequency range from 
o me Design, circuitry, and operating 


ideration are discussed 


wn 


COMPONENTS 


How to Select Transistor Switches for Magnetic 
Memories, by W. A. Helbig and W. G. Rumble 
“El. Ea Mar. 1957 4p 


An S-Band Coaxial Load, by ! “ 
Proc, BIEF Mar. 1957 rs The 
construction and performance of a 
d is described The load utilize 
olythene sections and iron-loaded Mar« 


Microwave Film Resistors, by I 

Kl. De Mar. 1, 1957 
view of application requirements, con 
and operating characteristics of film 


at microwave frequenci« 


ELECTRONIC INDUSTRIES & Tele-Tech 


International ELECTRONIC SOURCES 


Shock Design ede ‘ A Transistor Gating Matrix for a Simulated 
’ Warface Computer, | W. H. MacW int } 
He Rew Ma 


“« what i 


pp. R 


Corona-Proof Meters Check Atlantic Cable, | 
I Ind May 195 Pt pe 
were developed t 


ipplies of the North Atlant 
hieldis 


monite the 


Error-Free Klectronic 


Integration 
The W ittke I ! March | 


IRE Standards on Piezoelectric Crystals 
Piezoelectric Vibrator: Definitions and Methods 
of Measurement, 1957 ‘Pros IRE March 


1957. 6 pp 


Reliable Precision Wirewound Resistor Design, 
! J Galbraith, “IRE Tran PGCP.” Dee 
A comparison of old and new 
liscussion of some of the factors A System for General-Purpose Analog Digital 


influenced new precision resistor de Computation, | W. F. Baue ane W est 


Resonant-Cavity Filter for the S-Band, | 
Bik Mar 


t f the 1 


Small Ballasts for Flaorescent Lamps 


lect el 10 T Heat High-Speed Data Processing System 


I Klein, 1 Bb. OR ! ind H. ¢ Me 
Aj 
tat 
00,000 eight 
data obtained f 
of 10,000 
orded digital the tape 
Potential-Minimum Noise in the Microwave 
Diode, | a © 


Ikke ‘T 


identifieath inne rhi 

be ) yed beck i e ten 
IMM 7 tape 

InbM EDM 

ent with 100 

conditior 

The ‘Bizgmac’ Digital Data Processing System 

Hammert 
An outline 


inetior 


ing 
j ( 


Choosing an Angular Position Pickoff, | 


Dinwe J Auto Con Mis ” re Select Magnetic Drum Sectors 


Strassman and R. BE. King | 

A Survey of Factors Limiting the Perform ) \ 

ance of Magnetic Recording Systems, by | I) ‘ ribed 

Danie roe A ' ! lr. Frost Vr 
Ma 1% ! The 


and sagnitude 


Counters for X-Ray Analysis, by 

Hendee, T. R. Kohler 

per rm . » . 4 » 106, 1967 

ding tem, and design 

perth required in the echaniam ¢ s Geiger counter 

the deal performance i yptron-filled proportional counter 

proached tillation eounter which are available 

hangeable detector fo the Ni 

sers Guide for Static Switching Components gontometer The lifferent detects 

Auto. Con March 1 ) pared and discussed 


Basic Logic Circuits for Computer Applications, 
i G. W Booth and T P. Bothwell bl 
pp \ grou 


jitable for 


Mechanized Production of TV Wiring Boards 


buliding ‘ i weneral digita 
i atior 
portant 


Design Considerations f Hroad-Hand Ferrite 

Coaxial Line Isolators, by HK. J. Duncan, |! 

Tomiyasu, and Hannwacke 
Proe IR} April 196 ) Thi 

dese ribe me of the 1 s metho 


‘(An Electronic Reading Automaton 
wer kh ' 


normally typed 
wenerating i microwave 
and ide an output 
i rizati 1 coaxial line 
directly the input to a 
lating ‘ rr preparing |} 


ape t st be programme 


ach particular typ ‘ This } ’ 
E levelopmental ‘ 
Optical Aspect System for Kockets, 
Kupperian, Jr and KR. W Kret 
COMPUTERS ei.” Jan. 1967. 6 pp. The 
an aepect ‘ 
Kinary Block Coding, by 8S. P. Lioyd | lirection e and one 
March 19 0 pp. This paper ir 


etermining the eclal relation between 


ertain problem in combinatorial thene irface a ou jue solution of the ket 


which » es in the theory in err ‘ ing aspect btained A simplifying mmputer for 


ding reduction of the aspect data } ribed 
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International ELECTRONIC SOURCES 


Junction Transistor Counters, by A. W. Carl 
son El. Des.” March 1, 1967. 3 pp. In- 
cluded is a discussion of the basic transistor 
flip-flop circuit, and discussion of several gate 


circuits suitable for use with counters 


Simplified Calculations for Serve Function 
(Generators, by H. EK. Harris and Rawley D 
MeCoy El. Des.’ March 1, 1967 ’ pp 
Tap-to-tap loading and terminal-to-end load- 
w of tapped servo potentiometers is discussed 
method f ecnleulating the padding re- 
produce the desired functions is 


jatance t 


An Improved Fading Machine, by H. B. Law, 
I J Le K ( Looser, and F A Ww 
Levett Proce. BIEI March 1967 7 pp 
The machine described obtains fading by com 
bining six components in random phase The 
machine imul * propagation by up to three 
path wit 1 spread of up to two milliseconds 
delay 


An Accumulator Unit for a Dekatron Calcu- 
later, by R. Townsend and K. Camm. “El 
Keng Feb. 1967 ipp. Articles describe tech 
niques for use of Ericsson type Dekatron tubes 
tubes capable of counting in both directions 
by wlow transfer) in addition, subtraction, 
decade transfer and storage functions. The 
theory of operation of the Dekatron as applied 
to the application is followed by descriptions of 
the detail circuitry involved. Sensing of nines 
and zeros is used in accomplishing the carry 


Hasic addition or subtraction time is 550 «sec 


CC 
CONTROLS 


They Had to Throw the Book Away, by bk. RB 
Hing Industrial Laboratories.” March 1957 
Instrumentation and control of VTOL 


ed in general term 


Determination of Partial-Slip 
Periodic Modes in Relay Control Systems, by 
lu. V. Dolgolenk« Auto. i. Tel.” Jan. 1967 

pp The paper examines a feedback con 


Approximate 


yetem in which a relay element with a 
ymmetrical characteristic is the amplifier con- 
tral element under conditions where the relay 
i compassed by internal feedback It i 
wn that in order to determine partial-slip 


ymmetrical periodic modes in such a system 
dic modes which are such that a 

obtair for the movement of the 

juring a portion of a half-cycle) 

apply the approximate method 

of harm balance if the amplifier bloch 
which » of the relay, an amplifier, and 
the feedba which encompasses them) is con- 


idered t we a nonlinear member 


The Effect of the Differentiation and Integra 
tion of Fluctuations Upon the Average Number 
of Overshoots, by V l. Tikhonov “Radio 
tekhnika i Elektronika,” Jan. 1957. 6 pp. The 
variation the average number of overshoot 
is comy for the conditions which obtain 
vyhen | fluetuations are subjected to dif- 
ferentiation and integration with a certain 


weight 


Stability of Linear Palse Systems with Varia- 
ble Parameters, by G. P. Tartakovaky. “Radio 
tekhnika i Elektronika Jan 19657 & pp 
This pa 


onditions governing pulse systema with con- 


demonstrates how the = astability 


parameters can be extended to apply to 
em with variable parameters In order 


to analyze the stability of a “variable system 
having pulse feedback an equation is derived 
transfer function. The postulates which 
eloped are illustrated on the basis of a 
yatem with pulse feedback under condition 


f pulse-frequency modulation 
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Ground-Controlled Drone Tests Missiles, by F 
Warren and C. Cordon, “El March 1, 1957 
2 pp A summary of automatic control and 
remote guidance system requirements for the 
Firebee turbojet drone target aircraft is pre- 


sented 


The Slip Mode in Relay Systems Which Are 
Designed for Automatic Control, by Iu. I 
‘Avto. i Tel.” Jan. 1957 7 pp 
This paper establishes the 


Neymark 
conditions under 
which slip movement arises or ceases in a 
relay system The conditions governing the 
stability of this movement and its resistance 
to disruption by external effects are also estab- 
lished. The analysis is based upon using the 
integral form for the equations of movement 
of the system. Detailed analysis is made of 
the simplifying assumptions which lead to an 
idealized concept of slip movement. 


The Dependence of the Null Displacement of a 
Magnetic Null-Element Upon Fluctuations of 
Supply Voltage, by A M 

Avto. i Tel.” Jan. 1957 } pp. The paper 


Pshenichnikov 


examines the null displacement of a magnetic 
modulator which is being used in the capacity 
of a null-element under conditions where the 
upply voltage fluctuate The methods for 
diminishing and compensating the null dis- 


placement are analyzed 


Servomechanism for the Regulation of Blood 
Pressure, by N. Sager, J. H. Waite, J 

Poppell, and W Howland Rev. Sci.’ 
Jan. 1957 3 pp. The infusion rate of vaso- 
pressor or asodepressor substances can be 
controlled by a blood-pressure controlled servo- 
mechanism. Although the system is inherently 
nonlinear is table when operated with 


restricted 


INDUSTRIAL ELECTRONICS 


Snapshots at 60,000 RMP. “E!. Ind.” May 1957 
1 p. High speed rotor tests are made possibl« 
an electronic detection of incipient rotor 


rupture. A flash exposure is then set off 


Reta Gauge Checks Steel Thickness, 
Bauschinger, Y M. Chen & I H. Lor 
El. Ind May 1957 pp 


Precise Heat for Growing Silicon Crystals, by 
| r. Davi Ww. Bb Alden, and F. H. Wyeth 

l Feb. 1, 1957 4 pp. An r-f-heated in- 
duction crucible for drawing silicon crystals 
is controlled by an industrial recorder-controller 
aturable core-reactors con- 


acting through 


trolling the r-f energy 


Control is within 0.25 
1.400° ¢ 


INFORMATION 


Some General Aspects of the 
Theorem, by D. L. Jagerman and L. J. Foge 
IRE Trans. PGIT.” Dee 1956 8 pp The 


impling theorem is 


Sampling 


recognized as an inter 


polation formula Starting from the La 
grange Polynomial, this theorem is developed 
under conditions which are of broader ap- 


plicability than those usually stated 


The Axis-Crossing Intervals of Random Func- 
tions, by J A McFadden “IRE Trans 
PGI Dec, 1956. 5 pp 


Determination of Redundancies in a Set of 
Patterns, by A. Glavazky IRE Trans. PGIT.” 
Dec. 1956. 4 px 


ELECTRONIC INDUSTRIES & Tele-Tech 


Reading Rates and the Information Rate of a 
Human Channel, by J. R. Pierce and J. k 
Karlin tell J.” March 1957. 20 pp. The 
provocative observation is made by the author 
that human channel capacity (measured by 
having people read words as fast as they were 
able to) is approximately 40-50 bits/sec. and 
telephone and television channel capacity is 
about 50,000 bits/sec and 560,000,000 bits “ 


respectively 


Rectification of Two Signals in Random Noise, 
by L. L “IRE Trans. PGIT.” De« 
1956. 6 pp. The spectrum of the output of a 
half-wave rectifier is derived for an input 


Campbell 


which is the sum of random noise and two 
sinusoidal signals of different frequencies, and 
finally, the output signal-to-noise ratio of an 
sb detector is calculated as a function of the 
input sign-to-noise ratio, when the sideband 
amplitude is one-half the carrier amplitude 


Information Rate of a Human Channel, by 
J. R. Pierce and J. E. Karlin ‘Proc. IRE 
March 1957. 1p 


A Note on the Maximum Flow Through a Net 
work, by P. Elias, A 
Shannon ‘IRE Trans 


Feinstein, and ¢ I 
PGIT.” Dee. 1956 
pp This note discusses the problem of ma* 
mizing the rate of flow from one termina! 
another, through a network which consist 

a number of branches, each of which ha 
limited capacity A theorem is evolved an 
applied to solve more general problems 


On the Shannon Theory of Information Trans 
mission in the Case of Continuous Signals, by 
A. N. Kolmogorov. “IRE Trans. PGIT.” Dé 
1956 i pp 


On Noise Stability of a System with Error 
Correcting Codes, by V. I. Siforov IR} 
Trans. PGIT.”” Dee, 1956. 7 pp 


Two Inequalities Implied by Unique Decipher 
ability, by B. McMillan. “IRE Tran PGIT 
Dec. 1956 l p 


MATERIALS 


Measurement of Dielectric and Magnetic Prop 
erties of Ferromagnetic Materials at Micro 
wave Frequencies, by W Aulock and J. H 
Rowen Bell J March 1957. 22 pp. Some 
experimental techniques are discussed which 
permit measurement of the magnetic and di 
electric properties of ferrite materials in the 
microwave region by observing the perturba- 
a cylindrical cavity due to insertion 
small ferrite sample A short description 
trumenta cavity measurements 
and experimental ults 
reported for 


surements 


rrite and several dise diameters 


High-Temperature Properties of Tungsten 
which Influence Filament Temperatures, Lives, 
and Thermionic Emission Densities, by R. N 
Bloomer Proc, BIEE March 1957. 5 pp 

hin Tungsten Wire for Small Radio Valves, 
by L. Schultink and P. G. van Zanten. “Phil 
Tech.” Feb. 4, 1957. 7 pp. This article gives 
some details regarding the manufacture of 
thin tungsten wire and deals with a number 
of the requirements which it has to satisfy 


Noble Metal Wire for Precision Potentiom- 
eters, by A. Cohn “El. Des.” March 1, 195 

pp Physical and electrical characteristics 
of the noble metals are considered from the 
standpoint of potentiometer use¢ Such factors 
as noise and corrosion resistance, and protec 


tive enamels are also discussed 
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International ELECTRONIC SOURCES 


Techniques of Signal Generator Inspection, by Measurement of Noise Factor in Centrimetric 

L. O. Cook. “The Notebook.”’ Winter, 1957. 4 Radar, by N. N. Patia. “J. ITE.” Dee. 1966 

pp. The author discusses some of the testing 6 pp. Two practical methods for measurement 

and calibrating procedures used in testing test of noise factor in centrimetric radar receivers 

signal generators at the factory. Various types are described. The first applies to the i-f am 

of signal generators are considered plifiers (30-60 me), and the second applies t 
MEASURING & TESTING the mixer followed by the i-f amplifier (3000 
Solar-Flare Detection for IGY, by R. H. Lee 10,000 me) Detailed calculation of overall 
“El.” March 1, 1967 i pp. Equipment used, noise factor of the crystal mixer followed by 
and characteristics of Solar-flare phenomena an i-f amplifier is presented 


What Electronics is Doing for Medicine, by R 
G, Stranix. “El. Ind."" May 1967 pp. This is 
a survey of a field of great interest to the ase diene Receivers operating at 27 ké 
electronic equipment manufacturer What can and 18 me are coordinated to detect D-layer Oscillograph for Observation and Uh tography 
disturbances in the ionosphere of Microwave Electrical Signal Patterns, by 
\ M rehernouchenko Vide Sept.-Oct 
Sweeper Determines Power-Gain Parameter, 1956. 10 pp A resonator of the slit hole type« 
by W. N. Coffey “EL” Mareh 1, 1957 } pp strongly coupled with the energy input and 
A comparison method of determining the output, was used as a deflecting system bor 
Alpha-cutoff frequency and the product of broadening of the range of the oscill 


be done, and what needs to . me by elec- 
tronic devices the field « medicine i 


thoroughly discussed 


Electronic Fuel-Gage Tester, by P hop. “El 
Ind.”” May 1957. 2 pp. This is a te designed 
te c P atic ) . 
» cheel calibration of dielectric-type fuel ohmic base resistance and collector-base ad am taevenne in 
gages for a variety of aircraft fuel 
tion capacitance is described systems were used 

Hustler Data System. ‘‘E). Ind.”” May 1957. 2 , - ‘ 
we, The data recordis aalaia ni tee aden Device for the Measurement of Very Small Flight-Test Instrumentation for Vertical Take 
Ip 1 ale core bi 4 5 “m™m ane 1 groune 
. Inductances, by H. Brand and E. Schuon. “FE! Of Aircraft, by FE. R. Hing and R. A. Fuhrman 
Rund March 1957. 8 pp. The measurement Acro. Eng. Rev Feb. 1967 7 pp. Each of 
are based on the resistance transformation the flight regimes of the vertical take-off air 
A Standard for Q and L, “The Notebook method An ideal arrangement is discussed craft hovering, transition, and conventional 

; and the effects of capacitances are considered flight—presents its own instrumentation = re 
Winter, 1957 pp. Construction detai a 
electrical characteristics of commerciall 


able “Q” and “I tandards a 4 , described and results are graphically shown compatible with minimum weight requirements 


data reduction equipment used for 
ler’ tests are described 


An apparatus designed f 20 em waves i quirements, and the final solutions must be 


. Dual-Triode Tester Measures Tube Balance, by Field Test Set for “Packaged™ Amplifiers, by 
Laboratory Test Equipment for Synchronous 


Regenerative Radiotelegraph Systems, by ( R. L. Ives 1.” March 1, 1957. 2 pp. The J. W. Balde. “Bell Ree.” Feb. 1967. 4 pp 
Hilton, H. B. Law, F. J. Lee, and F. A instrument deseribed is designed to indicat 
Levett “Prot BIEE.” March 1957 » the degree of matching of static, dynamic, or Automatic Testing is Good Business, by L. EF 
both characteristics of dual ode tubes McCabe IRE ‘Trans. PGANE.’ Dec 1056 
fi pp. The author proceeds from the premine 
Testing of Thyratrons, by R. Huebner. * that automatic testing can be economically 


The author describe development of error- 
counting test equipment in which signals pa 


ing through a system under test are comp 
5 : ” Rund.”” March 1957 This seeond ir ] applied in the military electronic equipment 
with perfect ignal direct from the 


, ment of the article deals with a pecial cir business even though it i characterized by 
surce The equipment covers a wide 


iit arrangement to simulate actual operating mall production quantities complexity of 
telegrapt peed 

} : condition , capacitor-discharge circuit i product, and rapid evolution of design change 
ful tool in inve 
ised for the measurement of the ionization and 
and in development we 
deionization time Mercur filled ib ' A Pulse Method for Measuring the Inter 


tudied mediate Layer in Oxide Cathodes, by A. Lieb 
Nach. Z Ket 967 >) pp. The paper de 

ogarithmic Amplifier Measures Noise, | cribe 0 ensuring the elec 

D. Well El April 1, 1957 , , alue y which gr 


ignificant§ feat of the noise asuring the cathodes 


the performance of regenerative 
be specified in terms of element 


telegraph distortion 


The Rapid Measurement of Iron Loss in Rings 
by T. M. Palmer El. Energy.” March 195 


tem tor atmospheric radio nois com 
pp A method of measuring lo and ex ; ‘ , , 
munications frequencies is the use of a logarith A Multiple-Channel Oscilloscope for Electro 
mic transformation reduce the range of physiology, by P. |} K. Donaldson Kl. Eng 


noise amplitudes t« alue within practica Feb 1967 6 pp Article discusses the cont 


ing current in rings and other tamping 
deacribed which i ifficiently simple and rapid 
production testing 
limit Circuitry for the logarithmic conver economy of standard techniques of obtaining 
ion is d ribed in detail It he 1 oscilloscopes, concluding that the 
Dynamic Methods of Testing Semi-Conductor _ . . eal Cnnaae lo re . iding _ 1 
oltag omparator technique using &£ verti 
Rectifier Elements and Power Diodes, (Part 1) " SEs compere ~~ ~~ we © ve “ 
' ‘HB IR. ¢ E) Wide-Range Analizer Traces Precise Curves sweep and intensity modulation most eco 
y ; ker ane j > 
3 . by |} F. Feldman Kl March 1, 1957, 4 pp nomical for multi-channel use vitry for 
hing April 7 p Practical dynami« 
describe the ise if wep building an eight channel unit having a re 
testing require | trument for ac 
trum anal i i t nae from de to 1.5 ke is deseribed, and 


curate m urer ] if dynamic forwar _ 


weep generato The ce i typical results reproduced 
aye é ‘ yrnamti« 
electr rument eribed can 


n characts ‘ ’ A Valve-Voltmeter for Synchro Testing 


Measuring Corona from Rs : \ networh V “El “ Feb. 196 6 pl 
R. W. Hendricl Jr., rtin, am ‘ Bf w type analyzing volt 
Chapmar al ‘ —_ An Instrument for Relative Measurements of meter measuring the characteriatic of 
of 


atmospheric , ‘ Variable Magnetic Fields, by I $ Shpiegel’, 


i nehros in the null balance position It i 
ame” Ribbit ili ay aha ener a M. D. Raizer and E. A. Mia Radiotekhnika 


lesigned to mea ‘ oth amplitude and phase 
ing equipment for currents dow 01 ua 0 Jan. 1957. 9 pp. The paper of the residual signal e synchro in addi 

trument which i capable to its frequency characteri ’ Both 
A Coaxial Standing-Wave Detector for the mi reli measurements of magneti block 
S-Band, by I W hawe and G. W Fynt ‘ at v inhomogeneou and 
‘Pre iiket Mare ‘ ‘ which vary i ’ ; ice make 


magnetic 


diagrams of the 


ment and detail ei 


ridge for Accurate Measurement Verro 
igned primarily ; u é t ‘ , ry l trument mensure the ‘ 

electric Hysteresis, by H. Diamant, K. Drenck 

and RK. Pepinaky Ke ci Jan. 1067. 4 4 


The new instrument described here presents 


ribution while taking into 
ial magnitization field 


indiatorted diaplay of ferroelectric hystere 


An F-M Multichannel Pulse-Height Analyzer, Continuously Indicating Precision Magneto 
by J. T. Russell and H. W. Lefevre Nu- meter, by G. W. Green C. Hanna, and pe even in the presence of relatively high 


pp The unique featur: Waring Re oi’ vA When onductivity An important feature of the 
bridge 1 that measurement are dependent 


zer described ' lternatir i " yt ‘ rough a flat , 


: of the frequency and wave forn the applied 
channelizing ‘ r oil ispended in a magnetic ave 
oltage 
plished equilibrium position is coplanar “ 

an oscillate abe 


Test Avparatus for the 16000-cycle Charge ' xe coll perpendicular t l . Selective Admittance-Measuring Set for use at 
Indicator, | Ww He tz Nach Z Jar stern behaves as an inductance in ser Medium Frequencies D. D. Cro ‘ kK. & 


1957 i pr igged i 5 ‘ ie 4 condenser f capacity in t y | it Eng.” Jan 196 > DT The extremely 


amplification and t ‘ the square of the magnetic field. This pr elective instrument eloped for measure 
g only one scale 20 to | as been applied to the measu nt of en of admittance was intended particular! 
operating within a temperature é tion tic field with a precision of ‘ r ri asurement n medium frequency aerial 
between 0 and » o.. & described } jsing simple auxiliary apparatus v ’ nance method of determining the ur 
pedance matching ke band-pass ome elaboration, the range 1 to 12 | au ow simittance is employed d the 
tempers if ‘ at and j an . ’ ired and tabilized to 


compre 
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International ELECTRONIC SOURCES 


Chronograph Times Supersonic Models, by 
W. J. Kerwin. “El.” April 1, 1967 4 pp 
Accurate measure of very emall intervals with 
allable electronic counters is made possible 
measuring the lag between receipt of the 
tart ilse and the time of the first count and 
miler the lag between the top pulse and 


unt indicated 


Rotating Probe Electrometer, by J. ( Devins 
and &. I. Reynolds Key Bei.” Jan 1967 
4 pp. A new type of seanning electrometer ia 
described which is capable of measuring the 


charge on areas as emall as 0.2 cm* at a rate 
fast enough to show changes in charge distri- 
m a dielectric surface within intervals 

the order of 30 muec The minimum charge 


measurable is about 6.6x10 coulomb 


Transistor Null Detector Has High Sensitivity, 
by ©. D. Todd ‘Kl Feb. 1, 1957. A four 
tage, transistorized, high-frequency audio am 


plifier is used as a sensitive null indicator 


RADAR, NAVIGATION 


New Hadio Heacon For Light Planes. “bh! 
Ind May 1057 lp 


adio beacon is described which, by means of 


A small transportable 


an integrally mounted antenna transmits 


poken bearing Signal ean be received on 
ordinary aircraft communications equipment 

Approach System for High Landing Rates, by 
I Hi ttle, Jr Fl. Ind.” May 1957. 4 py 
This new design would shorten the common 
approach path by having aircraft approach the 
runway from arious angles, depending on 


speed 


Automatic Radar Performance Monitor. “FE! 
Ind May 1957. 1 p. An automatic monitor i 
deacribed which measures receiver noise factor, 


power, and relative tuning 


Improved Keep-Alive Design for TR Tubes, by 
lL.. Gould Proce. IRE.” April 1967 4 pp 
New information is presented on the cause of 
crystal impairment in crystal receivers used 
with pulee radar systems A new keep-alive 
design based on this information .is described 


Beacon Antennas for Guided Missiles, by W. F 
Barrick and D. L. Brannon, “EL” March 1 
1057 + pp Three-element 8- and X-band 
antenna arrays are shown to give better 
coverage and fewer emall nulls than any other 
array up to twelve elements for missiles rang 


ing from 4 to 48 inches in diameter 


Integrated Instrument System, by C. F. Fragola 
and ©. J. Hecker. “IRE Trans. PGAP.” Dee 
1956. 4 pp. Through a discussion of the sym- 
bolic and pictorial approaches to providing the 
ideal flight instrumentation, the present trend 
toward combining the two approaches is ex- 
plained 


Azimuth Errors of the TACAN System, by 
De Witt T. Latimer, Jr. “IRE Trans. PGAP.” 
Dec. 1956. 7 pp. TACAN azimuth error data 
are presented in such form as to allow separa 
tion of the site error from the total system 
error giving an indication of the azimuth 
accuracy of the TACAN equipment 


Pencil and Paper Calculation of Noise Level 
in Superheterodyne Radar Receivers, by D. W 
Haney “IRE Trans. PGAP.” Dee 1956 4 
pp The rms noise level may be determined 
from the second detector output as a function 
of receiver input for any common type of 
second detector even though its response is not 
exactly quadratic The method is justified 
mathematically, and in a practical application 
the noise level of a 600 me receiver is de 
termined as 11.2 microvolts (referred to in 
put) 


96 


Infrared Challenges Radar’s Monopoly, by 
P. J. Kinase Aviation Week.” March 4, 1957. 


6 pp. This article is a general review of the 


infrared field. The present status and possible 


future applications of infrared are discussed 


Doppler Navigation ... How it Works, by 
W. J. Tull. “El. Eq.” March 1957, 2 pp 


Diffraction of Microwaves by Tandem Slits, by 
I R. Alldredge “IRE Trans. PGAP.” Oct 

10 pp. With microwave techniques, it 
is not difficult to show that in the aperture 
near an edge of a conducting screen the ele 
tric field differs greatly from the incident field 
and on the shadow side of the screen the 
magnetic field is not zero near the edge —thus 
the classical Kirchoff theory cannot be correct 


Slot Admittance Data at K, Band, by M. G 
Chernin. “IRE Trans. PGAP.” Oct, 1956 5 
The author presents admittance data ob- 

y the moving-lossy-short technique on 
ansverse edge lots in RG-96/U waveguide 
perimental procedure and results are de 


ibed 


SEMICONDUCTORS 


Transistor Junction Temperature as a Func 
tion of Time, by K. E. Mortenson *Proe 
IRE.” April 1957 10 pp. An analysis of the 
heat flow in transistors is presented which 
enables one to determine the variation of 
junction temperature with time for a given 


transistor excitation 


On Base-Width Modulation and the High-Fre- 
quency Equivalent Circuit of Junction Trans- 
istors, by J. Zawels. “IRE Trans. PGED.” 
January 1957. 6 pp. The affect of base-width 
modulation on the exact small-signal, high- 
frequency equivalent circuit of E-M-P (and 
N-P-M) junction transistors is examined It 
is shown that base-width modulation does not 
in fact necessitate the introduction of new 
elements, but changes the magnitude of one 
element. The discussion has considerable bear- 
ing on theories of the small-signal, high-fre 
quency behavior of junction transistors which 


have appeared over the last few years 


A New Semiconductor Photocell Using Lateral 
Photo Effect, by J. T. Wallmark. “Proc. IRE 
April 1957. 10 pp. In this article it is shown 
that a non-uniform illumination gives a lateral 
photovoltage parallel to the junction in addi- 
tion to the transverse photo voltage 


Boosting Transistor Switching Speed, by R. H 
Baker ‘El.’ March 1, 1957 4 pp This 
article summarizes transistor properties which 
affect the response time in switching circuit 
circuits § for 


and discusses basic obtaining 


maximum energy conversion efficiency 


The Tetrode Power Transistor, by J. T. Maupin 
“IRE Trans. PGED.” Jan. 1957 5 pp. De- 
sign and application considerationa for the 
tetrode power transistor are reviewed, Present 
limitations and future possibilities are dis- 


cussed 


The Spacistor, A New Class of High-Frequency 
Semiconductor Devices, by H. Statz and R. A 
Pucel. “Proc. IRE.” March 1967. & pp. As a 
result of research into means of extending 
semiconductor amplifier usefulness to higher 
frequency ranges, new devices are suggested 
which use processes in the space-charge re- 
gions of reverse-biased junctions, and feature 
a third injecting contact to the space-charge 
region 


A Junction Transistor for Kilowatt Pulses, by 
N. H. Fletcher. “Proc. IRE.” March 1967. 
lp 
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Tetrajunction Transistor Simplifies Receiver 
Design, by R. J. Farber, A. Proudfit, K. M 
St. John, and ¢ R. Wilhelmsen ‘El.” April 
1, 1957 4 pp An experimental transistor is 
described in which the emitter of one unit and 
the collector of the other are parts of the 
ame germanium region Promising receiver 
application possibilities are described. Lowered 
st is a possibility 


The Effect of Collector Capacity on the Trans- 
ient Response of Junction Transistors, by 
J. W. Easley IRE Trans. PGED.” Jan 
1957. 9 pr A theory « oltage breakdown of 
cylindrical p-n junctions, with applications by 
H. L. Armstrong 


Some Basic Physical Properties of Silicon and 
How They Relate to Rectifier Design and Ap- 
plication, by G. Finn and R. Parsons IRE 
Trans. PGCP.” Dec. 1956. 4 pp 


HP 


TELEVISION 


Keyed Video Signal Generator, y J. Ba 
racket. “El. Ind.”” May 1957 
frequency ine wave phase-loch an input 
additional 


test signal are used » check components and 


ariable 
ne pulse or trigger, as we uu 
without disabling 


complete televi ystems 


clamps and de restore Frequency response 


ind waveform can be determined in minute 


Dark Horse in TV Field. “El. Ind.”’ May 1957 
p. A new cathode ray tube is described which 
is claimed to provide amplification sufficient to 
eliminate the video amplifier stage of TV set 
On Video Mixing in TV Studio Equipment, by 
Rundfunk.” Vol. 1, No. 1, 1957 
> pp. The problems involved in the design of 


} srunner 


video mixing facilitic are considered The 


Austrian installation is described 


A Phasemeter for the Video-Frequency Range, 
“Rundfunk.” Vol. 1, No. 1, 
4 pr The phase angle to be measured 


I Legler 


is transferred to a fixed frequency, measured 
by a phase discriminator and transformed int 


a voltage proportional to its value The 


measuring range is from 0.3 to 10 me. The 
instrument and its performance are set forth 
Television Outside Broadcasts Over Trans- 
portable Radio Links, by G. Schuett. “Rund- 
funk.” Vol. 1, No. 1, 1967 5 pp. The in- 
tallation of the German Federal Post Office 
is described. Design as well as economic con- 


iderations are taken into account 


Simple Syne Circuits Time ITV Systems, by 
H. A. Manoogian ‘El.”” March 1, 1957. 5 pp 
Mr Manoogian reviews four simplified sys- 
tems which can be used in ITV since pr 
time requirements are less severe in 


broadcast applications 


InterCarrier Failure Rings Alarm, by K. At- 
wood, “El.” March 1, 1957. 2 pp. A television 
carrier failure alarm is described which func- 
tions by heterodyning the picture and the 
sound carriers and detecting the 4.5-me inter- 
carrier signal to indicate normal operation 
Failure of either of the carriers or failure of 
the monitor itself will activate the alarm A 
circuit diagram is included 


Efforts of the CCIR to find European Stand- 
ards for Color TV, by F. Kirschstein, J 
Mueller and K. O. Schmidt. “‘Nach. Z.", Jan 
1957. & pp 

In an effort to find suitable standardization 
the Committee visited the U 8., England, 
Holland and France. The experiences partic- 
ularly in this country are described. No final 
standard has been set at a subsequent meeting 
and a further meeting is scheduled for the 
Spring of 1958 


May 1957 


On the Picture Quality in Particular of TY 
Pictures, by W. Kroebel and F. Below. “Rund 
funk.” Vol. 1, No. 1 1957. 5 pp. Tests to 
establish the recognisability of a picture detail 
are proposed. This may be based on the size 
of the object with the contrast between the 
object and its background as a variable. The 
percentage of errors, in terms of the size of 
the object, is represented as an exponential 
function 


On an Objective Method for the Determina- 
tion of the TV Picture Quality, by F telow, 
W. Kriebel, and H “Rundfunk.” 
Vol. 1, No. 1 1957. 5 pr The properties of 
the eye in distinguishing smal! objecta on a 


Springer 


television screen have been investigated and the 
experimental results are reported A method 
objectively determine the parameters de 
termining the picture distinctness is suggested 


Experimental confirmation is expected 


Measurements in Connection with an Investiga- 
tion of the Picture Quality of Television Sys- 
tems in the Case of Moving Objects, by F. Arp 
and H. Baumeister. “Rundfunk.” Vol. 1, No 
1, 1957. 5 pp. A test is 


moving circular discs of varying size and con- 


described in which 
trast are observed The recognisability is 
established by observers and their errors are 
evaluated 


On the Equipment and Operational Organiza- 
tion on Television Studios, by K Thoem 
“Rundfunk.” Vol, 1, No. 1, 1957 7 pp. The 
present types of studio equipment are de 
scribed and the various requirements during a 
television show are explained Experiences 
Rundfunk” with 


are reported 


gained by the ‘“‘Hessischer 


various types of cameras 


A Method to Prevent Image Orthicon Burn-In, 
by J. T. Wilner “IRE Trans PGBTS.” Feb 
1957. 4 pr 
board of a TV camera at a very slow rate, 


Mechanical oscillation of the lens 


plus electrical cancellation of the resulting 
horizontal motion is accomplished by simple 
modification to the mechanical detent and the 
horizontal centering circuit of the camera. The 
end result is to minimize burn-in on image 
orticon tubes by as much as 90 per cent 


Portable TV Station for Remote Pickups, by 
L. E. Flory et. al. “El.” Feb. 1, 1957. 8 pp 
A largely transistorized portable TV camera- 
transmitter system is described. Experimental 
pickup tube has half-inch diameter and is three 


inches long 


Stagger-Tuned Transistor Video Amplifiers, by 
V. H. Grinich. “IRE Trans. PGBTR.” Oct 
1956. 4 pp. The author discusses the applica- 
tion of Bruun’s design method for common 
emitter amplifiers to the design of Buttersorth 
maximally-flat stagger-tuned filter amplifiers 


The Use of a Mobile Television Monitoring 
Unit in an Enforcement Program, by R. L 
Day. “IRE Trans. PGS TS Feb. 195 4 pp 
Equipment and technique ed in FCC mobile 
[VV monitor units 


Measurement of Service Area for Television 
Broadcasting, by R. S. Kirby “IRE Trans 
PGBTS.”"" Feb. 1957 K pr The author, from 
NBS Boulder Labs., presents a proposal that 
the present definition of television service in 
terms of iso-probability contours be abandoned 
A new definition of service area, first proposed 
by Norton and Gainen in 1950, is recommended 
in its place. This provides a much more useful 
measure of service and makes the estimating 


technique more tractable 


Two-Terminal Video Couplings, by D. G 
Sarma ‘J. ITE.” Dec. 1956. 11 pp. Critically 
damped two-terminal video interstage coupling 
networks have been studied Some infinitely 
complex two-terminal networks having good 
monotonic transient response are derived and 
a number of practical networks of low orders 
of complexity suggested Third and fourth 
order coupling impedances yr optimum trar 


sient response have been obtained 
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Ultrasonic Gong Controls TV Sets, by R. Adler 
et al ‘El.’ March 1, 
mitting and receiving equipment for remote 


1957. 6 pp Trans- 


control of home TV sets are described in de- 
tail. Ultrasonics in the icinity of 40 ke are 


used. 


Monochrome Slides Broadcast Color, by E. L 
Covington. “El.” March 1, 1957 $ pp. The 
standard color subcarrier reference burst is 
phase-split to produce color combinations from 
Distributed-constant delay 


lines were devised and are described. In use 


monochrome slides 


the system converts whites into one color, and 
the greys into the color 180 deg. from that of 
the whites High contrast slides with sharp 
transitions of brightness are most suitable 


Performance of the A2A Video Transmission 
System, by R. W. Edmonds, “Bell rec.’ 
March 1957. 4 pp. This is a description of a 
new broadband wire-transmission system de- 
signed to meet requirements necessary for the 
transmission of monochrome and color televi- 
sion It provides video transmission of fre- 
quencies up to 4.5 me over balanced pairs of 
conductors designed for such use 
Falsification of TV Image Gradation by Screen 
Illumination, by R. Suhrmann. “KE. Rund 
March 1957. 3 pp 

Either increased basic luminosity or room 
lightening may cause a falsification of the 
image gradation on a television screen. Simple 
compensating measures are introduced 


Implications of Phase Precompensation in a 
Television Transmitter on the Shape of the 
Radiated Signal, by A. van Weel. “J. BIRE.” 
Feb. 1957. 6 pp 


Results of the VIIT Convention (Warsaw 1956) 
on Black-and-White TV, by J. Mueller. “Nach 
Z.", Jan. 1957. 4 pp 

The three test signals for television signals 
accepted at this convention are ~macribed; they 
relate to testing 1) the transient behavior in 
the medium and upper frequency range, 2) 
the transient behavior in the low frequency 
range and 3) measurement of non-linear dis 
tortion as a function of the image contents 
Standards for TV lines are presented. Various 


other revisions are reported 


Design of Final Video Stages, by G. Foerster 
FE. Rund.”, March 1957. 8 pp 
The maximum obtainable grey gradation 
teps as well as the internal resistance of the 

TV receiver high-voltage source is considered 

of importance in this connection It is con 

cluded that a ideo control voltage of 

penk alue is adequate for most conventional 


tube 


Reduction of Co-Channel Television Interfer 
ence by Precise Frequency Control of Tele 
vision Picture Carriers, by W. 1! Rehrend 
“IRE Tran PGBTS."” Feb. 1957. 9 pp 


AG = AG/eniJin& 


THEORY 


Calculating R-C Amplifier Supply Voltages, 
§ Deutach ‘El. Ind.” May 1957. 3 pp 

trial and error method can be eliminates 
assuming that the tube “constants” are 
ually constants and that the input 

alway wings the tube from cutoff to 
grid-to-cathode voltage. First of two parte 


Ion, Proton Power Space Travel Hope 

tion Week March 4, 1957. 4 pp. This i 
report on the three day Astronautics Sympo 
ium in San Diego. The possibilities of ion or 


photon propulsion were discussed 
Selecting the Best One of Several Binomial 


Populations, by M. Sobel and M. J. Huyett 
“Bell J.” March 1967 40 pp 


May 1957 


A Theory of Voltage Breakdown of Cylindrical 
P-N Junctions, with Applications, by H. |! 
Armstrong ‘IRE Trans. PGED.” Jan, 1957 


Load Lines In Transistor Amplifier Design, 
‘Research Worker,’ Sept.-Oct 1956 

The article shows, by illustrative examples 

to use the load line technique in transi 


amplifier design 


Applications of the Hall Effect, by T. R. Law 
aon, Jt El Eq.” Mareh 1957, 2 pp The 
author gives a general explanation of the Hall 
effect and discusses applications of the effect 


The Equivalent Circuit of the Transformer 
and Induction Moter, by D. Harrison “e) 
Energy March 1957. 4 pp. The exact practi 
cal equivalent circuits of the transformer and 
induction motor are derived from the usual 
exact circuits, by simple circuit theory 


An Elimination Technique for Certain Im 
pedance Equations, by C. D. Allen El. Eng 

April 1957. 2 pp. A set of linear simultaneous 
equations of a type which frequently arises in 
the analysis of linear networks is considered 
A short method of performing the elimination 
necessary to obtain the impedance equations 


of the network is proved. 


Aeronautical Electronics Problems, “El. Dew 
March 15, 19657 , pp A report of problem 
and trends in airborne electronica discussed at 
the annual meeting of the Institute of the 
Aeronautical Sciences 


High Frequency Oscillations in Electron Beams 
Which Have A Periodically Varying Velocity 
by P. V. Bliokh. “Radio tekhnika | EBlektror 
ika,”” Jan. 1957. 12 pp 
The interaction between a compensated elec 
tron beam located in a periodic longitudinal! 
electric fleld and electromagnetic wave is « 
amined by the kinetic equation method \ 
dispersion equation is obtained in a small-sig 
nal approximation, and this equation is used 
ermine the instability conditions for the 


beam 


The Determination of Pressure, Coefficients of 
Capacitance for Certain Geometries, py Db. W 
McCall “Bell J.” March 10967 ll pp. The 
author considers pressure coefficients of capac 
itanee Of parallel plate capacitors ibjected t 
ne-dimensional and hydrostatic press ” and 
of eylindrical capacitors subjected radial 
compression Derivations are wiven which 
apply to systems in which the dielectrics are 
isotropic, elastic solid 
Emission Of Electrons From Complex Sur 
faces, by P. V. Timofes Radiotekhnika i 
Elektronia,”” Jan. 1067 7 pr 

The paper is devoted to the photoeffect and 
to the secondary and autoelectronie emissior 
surface The various properties of 


The result 


of experimental investigations are compared 


of complex 
complex emitters are examined 
coneerning the 


with the existing 


concepts 
mechaniam of emission from complex emitter 


w information is given concerning the p 


sea which go on in given emitters 


Synthesis of TCHEBYSHEFF Parameter Sym 
metrical Filters, by A. J. Grossman “Proe 
IRE.” April 1957 10 pp Within this pape 
is a presentation of ~by-step procedures tk 
be followed in the design of filter omprising 


electrically symmetrically reactive 


networks Emphasia is placed on the use f 
converging series in the computations 


place of eliptic function tables 


Stability of a Cylindrical Electron Beam in 
Nonsinasoidal Periodic Magnetic-Focusing 
Fields, by D. ¢ tuck “IRE Trans. PGED 

Jan 1957 6 pp The Theory of Mendeal 
Quote, and Yocum is extended to include ex 
perimental and analytical examination of mag 
netic flelda 


whose axial variation is periodt 


but non-sinusoidal 
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On Resonance in Infinite Gratings of Cylinders, 
by | N. Karp and J. Radlow “IRE Trans 
PGAP.” Oct. 1966. 8 pp 


KIA Transfer Function Synthesis, by F 
IKK Trans. PGCT.” Sept. 1956. 3 pp 


Feb. 195 


4 pi Some comments on historic and moderr 


Colour as a Vector. “E. & R. Eng.” 


concepts of color, with bearing on color TV 


Transmission-Line Theory, 
KK. & R. Eng.” Feb. 1957 


The customary approximate formulae 


Dilemmas in 
KR. A. Chipman 
characteristic of transmission lines 
hown to lead to an error of 100% in 
calculation of the resistive component of 
impedance of an electrically-short section of 
line terminated in a short-circuit. It is showr 
that in some cases, the conjugate load may 
eceive more power than the non-reflective 
oad. Simple, but exact, expressions are derived 
for the propagation constant and the ratio of 
reactance to resistance 
Theory of Dipole Orientation Process in the 
Dielectric Based on the Concept of a Visco 
Elastic Model—Part I, by 8. Sharan J. ITE 
Dee 9 pp. It has been shown that the 
proce of dipole orientation in a dielectric 
may be likened to the mechanical behavior of 
au isco-elastic element consisting of an idea! 
pring in parallel with an ideal dash pot. The 
elasticity of the spring and the viscosity of the 
dash pot are different from the ordinary macro 
copic elasticity and viscosity of the materia 
and expression for these phenomenological! 


tle have been derive from molec a“ 


kinetic 


A Theorem Concerning Noise Figures, by 
Bose and 8. D IRE Trane GO’ 
pi A theorem is formulated and 


Pezaris 


proof offered which determines the greatest 


bound of the 


figure of a yweneral system consisting of “n’ 


lower single-frequency noise 
amplifying devices and passive coupling ele 
ment According to the theorem, this lower 


bound is equal to the noise figure of an of 
yetem using a selected one of these 


amplifying device 


Synthesis of Tchebycheff Impedance-Matching 
Networks, Filters, and Interstages, by G. | 

Matthaei “IRK Trans. PGCT dept 1966 

10 pp 


Particle Accelerators—Large Proton Synchro 
trons, y FP. Laepostolle Onde.” Dee 195¢ 
10 py After a brief résumé of the role of 
particl accelerators in nuclear physica, the 
ariou type of apparatus which have | n 

ed up to the 


considered The principles of the 


present time are sue 
various accelerators are considered in roughly 


chronological order, and while the actual 


equipments arising from these principles are 
described, the author has illustrated the logi 
cal progres of inventions, which have re 
cently led to the construction of the most 
modern machines, the large proton synchro 


tron 


Cyrators and Non-Reciprocal Systems, by M 
Prudhon, “Cab. & Trans.” Jan. 1957. 8 py 
The object of this study is to determine the 
conditions necessary for obtaining a linear 
four-terminal network containing only passive 
elements and gyrators, and having different 
attenuations in either transmission direction 
Some examples of simple linear networks are 
given which constitute non-reciprocal devices 
i.e. showing a practically infinite attenuation 
in one of their transmission directions 


Analytical Approaches to Local Oscillator 
Stabilization, by W. Y. Pan and D. J. Carlson 
“IRE Trans. PGBTR.” Oct. 1956.8 pp. The 
analytical approaches to local oscillator stabili 
zation in general and the special considerations 
at uhf are fully illustrated with two types of 
commercial television tuners. It is suggested 
that the same general approaches and con- 
siderations can be utilized to stabilize local 
oscillators for other applications 
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TRANSMISSION LINES 


Transmission Characteristics of Inclined Wire 
Gratings, by O. J. Snow. “IRE Trans. PGAP.’ 
Oct. 1956. 5 pp. Small diameter parallel wires 
were imbedded in thin plastic sheets and 
located closely before an antenna dish receiving 
plane ave X band energy Experimentation 

ywed need for a more precise theory to in 
clude the effect of varying input impedance 
to predict approximate amplitudes as well as 
harp transmission dips of smaller magnitude. 


Factors Affecting Attenuation of Solid Dielec- 
trie Coaxial Cables Above 3000 Megacycles, by 
J. R. Hannon IRE Trans. PGCP.” Dec 


(i, 


TUBES 


A low-Noise Traveling-Wave Tube Amplifier 
for the 4000-Me/s Communications Band, by 
D. H. O. Allen and J. M. Winwood. “J. BIRE 
Jan. 19 ll py 
The Use of Getters in Magnetrons, by I. P 
Zijlstra. “Vide Sept.-Oct. 1956. 3 pp. Vast 
impr ement in aging and elimination of the 
easoning’’ magnetrons after helf 


reported as a result of gettering 


An Experimental Cold Cathode Magnetron, | 
J. R. M. Vaughan “Vide Sept.-Oct. 195 
Back bombardment of the cathode from 
e charge can be utilized to produce the 
emission required to operate micro- 
ed oscillator a the wavelength i 


reduced 


Practical Millimeter Magnetron Considerations 
by I W. Roberts and R. 8S. Brigg “Vide 
ct 6 ) Important considera 


the mo a new magnetron are 


A Low Noise High Power Klystron Oscillator 
of Great Reliability, by G A Espe 
Vide.’ Sept.-Oct 1066 10 pp Thi 
discussion of the development and performance 
of the most recent model of the Philips high 
power tuneable klystron oscillator 


Operation and Application of the Retarding 
Field Oscillator at Millimeter Wavelengths, by 
( J. Carter, W H. Cornett, Jr and M. O 
Thurston. “Vide.” Sept.-Oct. 1956 } pp 


Broad-Band Traveling Wave Tubes for Wave 
lengths of 2-3 Cms., by D. H. O. Allen. “Vide.” 
Sept.-Oct. 1956. 7 pp. The author discusses 
the application of established ideas to higher 
frequencies and the development of practical 


traveling wave tube amplifiers 


A 4,000 Me Low-Noise Traveling-Wave Tube, 
by P. F. ¢ Burke and W. J. Pohl. “Vide.’ 
Sept.-Oct. 1956. 7 pp 


Characteristics of a Strophotron Oscillator of 
10 Cm. Wavelength, by T. 8S. Robinson. “Vide.” 
Sept.-Oct. 105¢ ll pp In this multi-refiex 
klystron, accurate control is possible over the 
time electrons spend in the interaction space 
in the presense of the r-f field. Results are 
higher efficiency, broader bandwidth, and 
smaller thermal frequency shifts than occur in 
reflex klystrons 


Electrolytic Tank with Current Leading Ele 
ments for Studying Space Charge Distribution 
in Electron Tubes, by V. 8. Loukochkov. 
“Vide Sept.-Oct. 1956. 10 pp 
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Gas-Pilled Voltage Stabilizers, by jen 
son E. & R. Eng.” Jan. 1957. £ The 
effects of ibe parameters on n character- 
istics ha been studied, and the results of the 


work are presented and discussed in this article 


Study of Noise in Traveling-Wave Tubes, by 
A Tagher ‘Vide.’ Sept.-Oct. 1956 10 pr 


Series-String Tubes, by R Hughes “El 
Des.”’ ket 15 1957 4 ircuit design 


a*) 


U. S$. GOVERNMENT 


consideratior tubes 


eports designated (Lf 

ailable from the Library of Con- 
photostat (pho) or microfilm 
cated by the notation preceding 
Prepayment is required. Use con 
and PB 
ered. Make check or money order payable 
Library of 

f Congre 


Board 


number of each report 


to “Chief, Photoduplication Service 
Congre and addre 
Photoduplication Ser iblic ! 
ervice, Washington 
Orde { 
addre ed to Office of 


reports designat« 
Techni 

Department of Commerce 
D. C. Make check or mor 
OTS, Department of C« 


lered 


Complete « 
cribed below rf 


the Commi 


Precision Potentiometers Approaching Infinite 
Resolutions, by M. Biale ind ‘J r. Crow 
USAI Ket 195¢ ) voto, diagrs., 
(OT RB 0). Three 


for producing 


graph 50 cent 
basic methods are in 
precision potentiomete which have resolution 
approachir olution These meth 


oda are a w type riou im types, 


infinite re 
and condu vlasti which may be consid 
of film). The variou antages 

methods of measurement, and 


teristics of each are discussed 


Development of an Automatic Sonar Trans 
ducer Test Set Using a Pulse Modulated Signal 
by W D. Nupp and M. Barror I 
Air Development Center, Johnaville, Pa 
19 {8 pp. photos, diagrs., graph 
ph $ LC) (PB 123001). The development 
of a laboratory test set was undertaken to 
provide quick automatic plotting and recording 
of the directivity and frequency response char- 
acteristics of sonar transducers Thi unit 
a reading of only the direct received sig- 
na Undesired reflected i s and signal 
gating 
trans 


build-up transient are eliminated by 
the receiver in ynchronism with the 


mitted pulse 


Development of Isolators for Heavy Airborne 
Electronic Equipment, by I ( Lindblom 
United States Rubber C« ar 955 86 pp 
photo drawing OTS) (PB 
1212817). Models of six isolator design varia- 
tions were evaluated for isolati efficiency 


and shock absorption characteristic it room 


graphs 


confined to 


epring in 


damper for iso- 


temperature All evaluati« were 
designs which utilized a 

conjunction with a dry frictior 
lating vibration amplitudes and a siicone pad 
for absorbng shock acceleratior This re- 
adaptable 
hangeable 


sulted in a basic design which was 
with a maximum number of inter 
parts into five different load ranges 
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Hlots Check Out 


NAVIGATION RECEIVER ACCURACY 


ARC Type H-14A Signal Generator 


ARC’s H-14A Signal Generator provides a simple 
and dependable means of checking omnirange and 
localizer receivers in aircraft on the field, by sending 
out on the hangar antenna a continuous test identi- 
fying signal that blankets the field. Tuned to this 
signal, individual pilots or whole squadrons can 
quickly test their own equipment. Voice can be trans- 
mitted simultaneously with signal. The instrument 
will check 24 omni courses, Omni Course sensitivity 
operation of TO-FROM meter and flag-alarms, left- 
center-right on 90/150 cps localizer, receiver fre- 
quency calibration, reciprocal course accuracy, and 
receiver output.The H-14A is also widely used for 


Checks Omni/Localizer Equipment 


making quantitative measurements on the bench dur- 
ing receiver maintenance Input power 1s 160 watts, 
115 volts 60 cps 

Ihe H-16A Standard Course Checker measures 
the accuracy of the indicated omni course in ARC’s 
H-14A or other omni signal generator to better than 
¥Y2 degree. It features a built-in method of checking 
its Own precision 

ARGC S Type 


mc) 1s equal to military 


H-12 Signal Generator (900-2100 
1S-419 | 
reliable source of CW or pulsed rf 


and provides a 
Internal circuits 
provide control of width, rate and delay of internally- 
generated pulses. Complete specifications on request. 


Dependable Airborne Electronic Equipment Since 1928 


ircraft Radio Corporation .ov000, 1. ms 


Miniaturized Automatic Direction Finders * Omni/Loc« 


LF Receivers and Loop Direction Finders * 10-Ch 
Interphone Amplifiers © Omnirange Signal Generators anc 


Type H-12 
UHF Signal Generator 


May 1957 


annel Isolation Amplifiers ¢ 8 
Standard Course Checkers © 900-2100 Mc Signal Generators 


Receivers * Course Directors © UHF and VHF Receivers and Transmitters 


Watt Audio Amplifiers 


Type H-16 
Standard Course Checker 
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MICROWAVE PROGRESS 


Signal Sources and Receivers 


What a tankful of gasoline is to the 
automobile, the klystron tube is to 
the microwave system —a reliable 
and efficient power source. 


Internal and external cavity type kly- 
strons are used in PRD microwave 
oscillators. Both types belong to the 
reflex klystron group which is usually 
preferred because it provides easy 
tuning over a relatively wide fre- 
quency range and easy frequency or 
amplitude modulation 


The coaxial cavity is most often used 
for broadband oscillators since its 
principal mode is the TEA. This per- 
mits greater frequency coverage than 
either the TE or TM modes of rec- 


tangular waveguide sections PRD Klystron Power Supply for low 


PRD's line of signal sources is con- 


veniently operated through the use and medium voltage klystron tubes 


of PRD Klystron Power Supplies. 
Ehocwemenny sagueted Seam, Gre, Three Protective Devices Prevent Klystron Burn-out! 


and reflector voltages provide ex- 
tremely stable klystron output signals. Another first from PRD. A compact, easily transportable klys- 
A spectrum analyzer is a special type tron power supply that provides: a protective diode to safeguard 
of self-contained receiver. It presents the reflector against turning more positive than the cathode; a 
tz - e , 

an instantaneous display of the power fuse in the klystron cathode return to protect the beam supply; 
spectrum of the input r-f pulse on an la“B or hip 1 f i f the kl 
oscilloscope screen. Basically, it is a and a “Beam position to allow for warming up ol the klystron 
superheterodyne receiver with a fre filament. 


quency modulated local oscillator. A special feature of Type 809 Klystron Power Supply eliminates 


While the analyzer delivers an accu- readjustments when changing from ew to square wave modulation. 
rate envelope of the pulse frequency The top of the square wave is automatically clamped to the pre- 


spectrum, it does not necessarily 
display each frequency component, 
since the frequency separation be 
tween adjacent spectral lines on the saw tooth modulation plus provision for external modulation, 
screen is a function of the local oscil Type 809 Klystron Power Supply is equally at home in the labo- 
lator sweep rate, fs, as well as the 
PRF, fx. Actually, the number of lines 
produced on the screen is /,/fs. By SPECIFICATIONS 

varying fs, the operator can control Type Voltage (volts) ns rremt 9 fbditional 


es) p 
the spectrum detail presented Continuously variable Ri 
pple 
Soom 250 to 600 0 to 65 <Smy RMS 


viously chosen reflector voltage. 
With good stability and regulation, and with square wave and 


ratory or on the production line. 


Data such as that contained in the 
foregoing paragraphs are available in Reflector 
our PRD Reports. Published periodi 
f f Filament 63 2 amperes “3% center 
cally, these reports give practical tapped 
information on virtually every aspect Frequency Nominal Rise Oecay 
> reces > Type Range Voltage 
of microwave research and engineer (cps) (volts) (mlereecaents) 
ing. Mathematical derivations, Clamping circuit 
maintains top of 
graphs, and charts are always in Modulation | Square Wave | 400 to 2000 0 to 90 <10 <10 square wave 
» ’ sive within 2 V of cw 
cluded. If you d like to receive these reflector voltage 
reports (there's no charge of course), Saw Tooth 60 (fixed) 0 to 125 
we'll be happy to add your name to Price —- $350 f.0.b. Brooklyn, N.Y 
our mailing list. Please address your 
request to: Reports Dept. R.4 


Continuously variable Ripple 
Oto -900 


50 48 max <10mv RMS 


For additional details on PRD 809 Klystron Power Supply, contact 
your local PRD Engineering Representative or write to Technical 
Information Group, Dept. T1G4. 


Polytechnic Research and Development Co., Inc. 


202 Tillary Street + Brooklyn 1, N. Y. + Tel: UL 2-6800 
Cable Address: MICROWAVE, NEW YORK 
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CASE history 


number 6 AT WORK 


Pie trimmers achieve maximum measurement, accuracy 
= and stability in BERKELEY frequency meters 


PROBLEM: To combine functions of precision wide-range frequency meter 

and universal counter and timer in one compact instrument—to measure 

frequency from O to 42 megacye les with an accuracy of +1 cps or greatet and 
actual size elapsed time from | microsecond to LO million seconds with a maximum 
accuracy of +1 micosecond 


SOLUTION: Berkel y engineers pecified WPA model ( IIRG { JED Trimmer 

Piston Capacitors in the O-42 me. harmont frequency turret lo assure precise 

repeatable selection of reference frequencies, The reasons JED Variable Trimmer 

Capacitors were selected? ... Because an ultra-stable compact, trimmer 

capacitor was needed to afford rapid and accurate tuning capacily in the reference 

oscillator circuit. 

RESULT: Performance so outstanding that Berkeley, division of Beckman 

. Instruments, Inc., has continued to specify JFD Piston Capacitors in their model 

Model VC1IRGA 9071 Frequen y Meters for 3'2 year 

(1-10 mmf-glass dielectric-invar rotor) MORAL: If you are seeking stability, shock-resistance, ultra-linear tuning and 
wide operating temperature range in a trimmer capacitor, you Il find the best 
answer at JFD. 


Why don’t you take advantage of JFD Piston Capacitors in solving your circuit tuning problems? 
‘ 7 & I 8) BI 


*One of the miniature and subminiature JD Piston Capacitors now serving in printed and conventional electronic circuits. 


Write for literature. 


» 
GaP «-<crronics CORPORATION, 1462—62 STREET, BROOKLYN 19, N. Y 
AS 


Go Forward with JFD Engineering! 
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Here is why Radar Producers and users prefer _Personals 


Frank G. Daveler has been recently 


appointed to Division Manager, Com- 
Car, ow TEST SETS puter Components Div., for the Inter 
{ national Resistance Co. of Phila. 


. Dr. Alfred Prommer and Dr. Ronald 
— the laboratory, Dell have recently halnail the staff of 
in the field, in production 


Varian Associates, Palo Alto, Calif. 

James R. Welch has been named 
Manager of Application Engineering 
for Ejitel-McCullough, Inc., in San 
Bruno, Calif. 


Test Sets for Morton 8S. Levin has been appointed 
Director of Engineering for Datascan 


X Band Inc. He was associated for five years 


with the Tung-Sol Electric Co. where 
C B d he served as head of the Electrical 
an Equipment R & D dept. 
Ku Band 


All functions necessary for production 
A complete Meese t, 


testing, trouble-shooting and maintaining 


testing unit in Radar Equipment available in one unit— 
one compact controlled by a master switch. Saves 
portable case bench space, testing time, can be moved 


to the job. Orrin C. Bowers has been appointed 
Chief Engineer of BJ Electronics. Mr. 


CE —————— } Bowers was formerly Projects Man 


ager of the Electronic Instrumenta 


: -_ tion Div. of Ramo-Wooldridge Co. 
Makes all Checks transmitter power, AFC lock-on, | ee ee ae 


c 


. Frequency, Band width, spectrum shape, J. J. Gano and Associates of Cam 
receiver and eiigdioate? + - bridge, Mass. are consulting engineers 
Receiver sensitivity, IF Band pass, TR 


. pecializing in power systems for 
transmitter recovery time, PPI Scope response and 


glectronic equipment. This service 


tests many other important tests. bridges the field between the indus 


trial power engineer and the elec 


M. S. Levin O. C. Bowers 


tronic circuit designer. It covers pow 
er generation, conversion, distribution 
: =e k and control. 
Kearfott Radar Test Sets occupy less 
. Reginald A. Young is now Manage) 
Saves time space, are economical to buy, save valu- - j . 
’ , , of Receiving Tube Plant of Sylvania 


cost. and able testing time compared with indi- Mectsie Products. Inc. in Mill fall. 
5 are vidual components such as power sup- Pa. 


plies, modulators, microwave plumbing Joseph W. Halina has joined Fed 


and spectrum analyzers. eral Telecommunications Labs., Palo 
Alto, as a senior member of the tech 
nical staff with responsibilities fo 
systems and circuit design. 


1957 Model Write for Bulletin W-104 to obtain all the Boyd E. McKnight has been named 


latest information on these Kearfott Test Senior Applications Engineer for the 


incorporates Sets Davies Labs., Div. of the Minneapolis- 
hacia Honeywell Regulator Co. in Beltsville, 
new features a : 


Paul ©. Frincke has been named 
Director of Video Service Engineer 


Can; ott COMPANY, INC. vob * allt Ampex Corp. of Redwood 


LITTLE FALLS, NEW JERSEY . a 
J Max Enderlin has been appointed 
WESTERN DIVISION Chief Engineer of the Semiconductor 


el 14844 Oxnard St., Van Nuys, Calif. Div., Federal Telephone and Radio 


Company, a Div. of IT & T. 
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Now! Simplify pulse-forming circuits 
with new Westinghouse WL-6954 


t Waskened tee: 


GATING CIRCUIT 
WITH TYPE WL-6954 


poampe 4 
Closed Circuit TV | | 
. : abe Be 


NEW SHARP CUT-OFF DUAL-CONTROL PENTODE 
OFFERS EXCEPTIONALLY HIGH TRANSCONDUCTANCE 


| 


The new Westinghouse WL-6954 is a 7-pin minia- for immediate delivery. It’s one more reason wh 
ture pentode designed for application in Military when you want highest quality tubes for Military 
and Industrial equipment as a gating, coincidence, or Industrial purposes — you'll find it wise to chee! 
mixing or delay tube. Westinghouse. 

Suilt to high standards of reliability, it meets SAMPLE ORDERS INVITED! IMMEDIATE DELIVERY 

MIL-E-1C vibration test specifications. It permit 5 oe oe oe oe oe CLIP AND MAIL COUPON wore s 
simplification of pulse-forming circuits and has the 
advantage of high transconductance from Grid 3 
to Plate. 


Commercial Eng. Dept., Electronic Tube Div 
Westinghouse Electric Corp., Elmira, N. ¥ 


Please send me « ymplete data on your new 


The WL-6954 is available in production quantities WL-6954 pentode 


you CAN BE SURE...iF ITS 


Westinghouse 


ELECTRONIC TUBE DIVISION - ELMIRA, N. Y. 


NAME 


COMPANY 


ADDRESS 


c= @ew ee ee ee ee 
(em ea ea eS 


ey 
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Meters 


@ 
(Continued from page 81 
ee 
checks within 1/10 of 14, have 


been reported. 
Shunt 


The shunt resistance element was 
made of well-aged manganin and of 
a wire size which would carry 5 
amp. without degradation. Mounted 


under a bakelite plate in an other- 


a * wise shielded metal box these 
shunts have so far proved very 

| stable and should remain within 

. 1/10 of 1% for long periods of 


time. 
The nigh voltage instrument with 
a range of 0-3000 volts, although of 
secondary importance to the instru- 
ment measuring the main current, 
was also of the same type but ad- 
justed for 1 ma full scale. And 
even though arranged to be used in 
the grounded side of the circuit 
exactly the same precautions were 
used as to shielding and protection. 
The high voltage resistor for 3000 
volts was made in a 6000-volt tubu- 
lar resistor form, again to give 
AIR TEMPERATURE IN °C ample margin and thus allow for 
safe operation in the rare cases 
where the so-called “trouble volt- 
age,” due to superimposed earth 


Exclusive IERC Tube Cooling Effectiveness Provides pn gn ringed ergaauaiied 
Greatly Extended Tube Life And Reliability ! 


Though electronic engineers know that even the slightest tube 
temperature reduction improves tube life, the greatest success 
enjoyed in obtaining extended tube life has been when IERC Heat 
dissipating Tube Shields have been specified and used. Results show 


BULB TEMPERATURE IN °C 


20 40 60 80 100 120 140 160 180 


COMPARISON OF COOLING EFFECTIVENESS 


Monitors 

The 4-in. square monitoring in- 
struments for the various sections 
of the power supply were not re- 
aencee , ; quired to be highly accurate, and 
that extensive gains in tube life and reliability are easily achieved ; 
; fa : the 1% nominal accuracy was 

that tube operating temperatures are reduced as much as 150°¢ : 
that IERC’s Military Type “B” shield is the only effective answer 
to obtain these benefits in your new equipment. Positive shock and 


deemed sufficient. However, many 
of the milliammeters were in cir- 
: i ‘ults having a high tential t 
vibration protection plus electrostatic shielding is provided. Graphs : ; ; - ie 0 oo ential ia 
eg Ae Al shasta tnt rround which might, in s » in- 
show temperature reductions when IERC “B” and “TR” shields . . chars oa 
are used with 6005 tube operating at full plate dissipation. Meets 


or exceeds Mil—S—9372B (USAF) 


stances, be as high as 3000 volts. 
In these smaller instruments leak- 
age distances are considerably less 
than in the larger type previously 
Retrofit For Maximum Tube Life mentioned and, again for both 


No modification is required with IERC “TR safety against breakdown and pro- 
Type Heat-dissipating tube shields! TR's fit 
easily to existing JAN sockets—greatly extend 
tube life through excellent cooling and reten a somewhat special design was 
tion against shock and vibration needed 


tection to personnel it was apparent 


Mounting of a standard in- 
Complete IERC literature and Technical trument on a metal panel with 
Bulletins sent on request WRITE TODAY! 3000 volts between the mechanism 


and the panel indicated that break 


e — down would not occur but that the 
“| electrostatic effect was conside) 
el able, the pointer moving away from 


its normal position by several di- 
electronic research corporation visions 


West Magnolia Boulevard, Burbank, California (Continued on page 110) 
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INI STRIAL 
EQUIPMENT 


RADIO SETS INTERCOM § 


TELEVISION SETS 


ASTRON’S NEW SUPER-TIGHT STEATITE CONSTRUCTED 


CERAMIC CASED PAPER CAPACITORS 


for economy and dependability 


New Astron Ceramic Cased Paper Capacitors, Type AP, are designed to 
fill electronic equipment manufacturers’ needs for high performance 
capacitors at competitive prices 

Non-melting cement compound end-seals and wire terminals are firmly 
bonded to tough steatite ceramic tubing leads are safely locked in place 
a completely impregnable shield against humidity and temperature 

These non-inductively precision-wound paper tubulars are oil impregnated 
and operate continuously with exceptionally long life and minimum capacitance 
change. Low power factor and high insulation resistance over the entire 
range of —40° C to +85° C, and extreme stability make Astron Type AP 
a dependable unit for the most critical operation. Ten separate production 
tests plus a 100% final inspection guard against costly rejects 

Available in standard voltage ratings from 200 to 1600 WVDC 


WRITE TODAY FOR COMPLETE TECHNICAL AND ENGINEERING DATA 


ASTRON BULLETIN AP-100 ra — ce —— -—<— 


zZ YPICAL CAPACITANCE 
Palle, ™ 5. TEMPERATURE 


c oR PORATION i ai 


255 GRANT AVENUE EAST NEWARK. WN. J 


mt SKiorre @ 2 Siteom cosroeanion | TEMPERATURE 
a 


PENNEYLYV 
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BULOVA 


FAMED FOR PRECISION SINCE 1875 


NEW AM-100 


“MULTI-PURPOSE” OVEN 


Now Bulova pioneersan entirely new, ultra-simplified means 

of temperature compensation ...the “multi-purpose” AM-100 oven. 
The AM-100 is designed to yield exacting temperature control 

of more than just crystals. Now entire circuits, components 
and/or complete sub-assemblies can be housed in one, low cost 
unit...the highly stable AM-100, 


By eliminating costlier, less dependable, heavier and more 
complex temperature compensating factors, hundreds of design 
hours can be saved...circuits can be simplified and more 
dependable, and have a far wider operating range. 

THE AM-100 FEATURES: Rugged lightweight construction 
(less than 7'% 0z.); Long life expectancy due to triple insulation 
on heater winding; High stability  .1°C.; Standard octal 
plug-in (stud mounting available); The unit draws 20 watts on 
initial warm-up, with average dissipation of less than 5 watts 
after warm-up; Meets vibration tests per MIL-E-5272; 
Overall 3” diameter x 5” high — cylindrical cavity 1%4" 

diameter x 2°4" high. 

A complete line of precision Bulova ovens are available 

in quantity, with custom designed units available on request. 


ULOVA 


watch company 


Electronics Division 


Woodside 77, N.Y 


Write Dept. A-765 
Full Information 
and Prices on Ovens 
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(Continued from page 108) 


Accordingly a somewhat special 
combination was made, using the 
standard case but with a deep base. 
Again a core magnet type of mech- 
anism, available in a smaller size, 
mounted rather 
deep in the base which allowed for 
placing the scale plate nearly an 
inch back from the glass window. 

Fig. 1 shows a cut-away section 


was chosen and 


of the instrument which has been 
Model 746. Although the 
scale was a relatively long distance 
from the window the 
proved quite readable and appeared 


called 
assembly 


to be a simple solution to the need 
for high instruments. 
Breakdown proved to be well over 
10,000 volts. All of the d-c instru- 


ments of the 4-in. size were built 


voltage 


in this manner and also included 
an extra long zero corrector which 
could be extended through the addi 
tional protecting glass plate on the 
face of the control panel. 


Corona Effects 


During power equipment panel 
tests by the engineers of the Bell 
found that 
producing 
radio noise when excited with the 


very pure d-c at 3000 volts. Ap- 


Laboratories, it was 


some of the gear was 


parently there was an_ invisible 


corona discharge from points in 


the equipment 


Anti-Corona Measures 

Since the instruments were caus- 
ing a part of this radio noise, it 
round off the 
edges of all items which were with 
in an inch or 


was necessary to 


so of ground poten 
tial. This necessitated great care 
in making all 


soldered joints to 


eliminate any points of solder 
The corners of the scale 
rounded off and the 


shields around the shunts, normal- 


emerying 
plates were 
ly made of perforated metal, were 


carefully reworked to eliminate 


points at ground potential as well. 
This rounding of all live parts and 
elimination of points is an unusual 
requirement in the field of measur- 
ing instruments but appeared 
necessary to obtain the optimum 
end results 


Reference 
for the 
Meszar 


Technical 


May 1957 


standardized saturable reactors 


If you're a design engineer who would be delighted with In addition to higher gain, smaller exciting current, and 
industrial components which are sensitive and, under fewer ampere-turn Characteristics, CONTROL reactors have 
normal operation, last virtually forever with no main a 40 to | cut-off ratio. They are totally enclosed so that 
tenance or servicing, then you'll welcome ConTROL’S the high performance toroidal cores used are protected, 
standard lines of saturable reactors and the entire assembly has the ruggedness required 


With Conrror reactor assemblies and magnetic amplifiers for long life 


you know comple te physical and operating « haracteristics Controw offers the same convenience of standardization 

a copy of our Catalog R-10 awaits your request And, in use of high permeability magnetic devices that you've 
delivery is fast because sub-assemblies of these units are enjoyed with other components Add to this convenience 
stocked, awaiting your control-winding specifications ruggedness and freedom from maintenance which is un 
ConTROL reactors are available for both 120- and 240-volt matched, and you'll welcome Controt to your design 
picture Write for complete detail ind literature today 


60-cycle operation, There are eleven standard sizes in each 
CONTROI Dept 11-37, Butler, Pennsylvania 


voltage range. They have extremely high gain. Six ampere 
turns control nearly 2,000 watts in the largest size. Power 
outputs range from 50 to 2000 watts, with only 2 ampere 


turns required for control of the smallest units 


{ 
fs 
Reliability begins with Ct I ROL, 


APE 


A DIVISs 


ELECTRONIC INDUSTRIES & Tele-Tech May 1957 Circle 79 on Inquiry Card, page 101 


News of Reps 


for waveform REPS WANTED 


4 leading manufacturer of pro- 
© gram timers and rectilinear potenti- 
analysis ses , naneeaND for military and industrial ap 
plications, including guided missile 
Several territories are available to 
reps to handle this company’s prod 
ucts. (Ask for R5-1) 


|] 4 s Robert Smith, 59 Verndale, Broo! 
ere © no ing é e line, Mass., was appointed sales rep 


in the New England territory for the 


Pentron Corp ; 

FOR FLEXIBILITY : ee 
rank A. Emmet Co., Los Angele 
7 FOR HIGH RESOLUTION will represent Dilectron, Inc., Monro 
via, Calif. a div. of Gudeman Corp., in 


Southern California, Arizona and 
Southern Nevada. 


Al Engelman Co., 3205 Crump Ave., 
Memphis, Tenn. has been named the 
new Mid-South reps for ORRadio | 


the LF2 is 9 hetero PANORAMIC’S SUBSONIC rie’ 
dyne type analyzer 


which automatically Frank C. Knickerson Co. is now 
rans peer Waveform ANALYZER L ale rps in the South for Fito 
Sauna suametind of the ave orm -. ale rep in the South for Filtor 

frequency and ampli Inc., Port W ashington, ae # 

tude of components 


between 05 cps and 


as ane No rigid frequency segments here! The LF-2's scan Robert J. Marcy and Fred J. Neidig, 


range selector provides 6 different scan widths which formerly of Langevin Manufacturing 
may be centered at almost any point of the instru Corp., announced the opening of their 
ment's frequency range with the variable center fre new office as manufacturers rep 

analysis of large quency control. Check the table below. They are known as M & N Associates, 


structures or devices 


The LF-2 is used for 


vibration and sound 


wn witen semibors v0 A maximum resolution of 1/10 cps! The LF-2's range 1776 Broadway, New York 19, ie go 

or oscillate a 

epproximately the of scan intervals and sweepwidths make possible ex Carl E. Holmes Co., Los Angele 

same or mult ples of ceptional resolution. Check the table below 7 ma a C, lif. 1 eee 

the same rate and San Francisco, alif. has bee 

e a 1 © no ‘ : l t 

pe nay y= ae Definitive amplitude! The LF-2's dual amplitude scales appointed as Western sales reps foi 

analysis © geophysical -—20 db linear and 40 db log—permit a broad range the Semiconductor Products Div. of 
y geophy 9-~P 9 

investigations @ med of comparative analyses United States Dynamics Corp., Bo 

ical studies @ aeneral ; 

low frequency wave ton, Mass. 

form investigations 


Linear William G. Tuscany, formerly A 
Cps Resolution at Scan Intervals of , si siti ie 
by analyzing wave Scan Range » at Scan intervals © istant Manager for printed circuit 


form content 10 sec.* " 16 mir ‘ = . ; ; ar 
cbtained threuah con at Centralab, joined Erwin I. Aaron 
verting any given 
parameter Into electri 
cal energy by means )— 2290 5 equency 
of a sensing device 
such as a microphone 
pg transducer a Y 2. McDowell - Replingshafer of 110° 
detect defects, 0.7 Jl EK. Armour Blvd., has been appointed 
check variations, 3 aun WT e ( f 
pS ‘ Ingineering Corp., 0 
make adjustments, *Useable only with external oscilloscope. reps for Karr | . F ; 
test production, Palo Alto, Calif. in Missouri and Kan 
Improve design Yes, there's nothing like the LF-2. Complex? Not at as as well as Eastern Nebraska. 


all! It's as simple as this 


12 5 and Associates, Inc. manufacture) 
6 1. 75 reps in Milwaukee, Wisconsin and 
: ; a Minneapolis, Minnesota. 


1. For a quick overall look, set dials for maximum Jack Geartner Co., 823 86th St., 

scan width and short scan interval Miami, Fla., has been appointed rep 

. Select area of interest for the General Ceramic Corp. in 
. Select scan width and scan interval for detail and Florida, 

degree of resolution desired. (The narrower the 

the pioneer scan width, the longer the scan interval, the higher 
the resolution.) 


Avionics Liaison Boeing Field, 
attle, Wash., is now reps in 
acific No “s Dynamics 

is/the leader . Result—a quickly obtained, accurate, detailed, re Pacific Northwest fo ynam 


| cording of waveform content earch Associates. 


Investigate this VERSATILE TOOL today United Service Associates,  Inc., 
There's a Panoramic Spectrum Analyzer 1700 K St. N. W., Washington, D. ¢ 
(Sub-Sonic through Microwave) to meet will represent Robinson Aviation, In 


every need! A Panoramic Application En in Washington, Baltimore and Hag 
ineer is always available to discuss spe erstown, Maryland areas 
| cific problems. Write, wire or phone a: : 
Raney PANORAMIC RADIO PRODUCTS, INC W. H. ¢ — “ are representing 
RADIO PRODU y » Merrit Coil & Transformer Corp. 
I asas S. 2nd Av., Mt. Vernon, N.Y. oe ee er ee eee ee 


Ty of Chicago in RETMA designated 
"ae a. ae ~ | MOunt Vernon 4-3970 , ' ~~ : o7 
a - Cables: Panoramic, Mount Vernon. N.Y. State territories No. 26 and 27A 
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*‘We are sold on Kester ‘44’ “Been using Kester Flux-Core “Kester Solder spools are al 
Resin-Core Solder, Jim. It’s the Solder for almost half a cen- ways marked with the exact 
fastest acting solder we have tury, Tom; nothing like it.” alloy, Joe; no code markings.” 
ever seen.” 


re 


Pe 


ill 


r\ 


/ 


“Nothing like Kester Solder, “Our girls swear by Kester, Bert; ‘Kester ‘Resin-Five’ Core 


Fred, for keeping costs in line.” they claim soldering is much Solder is the choice for our pro 
easier.” duction, Paul.” 


“Our work goes much faster “We had a tough soldering job, 
now, Bill, since we switched to Harry, but Kester engineers 
Kester Solder.” licked it in a hurry.” 


4 
y 


j 


SA 


SSS 


SEND TODAY for 
your free copy of the 
Kester book Solder 


ond Mamet. Pe HOW THE WORD GETS AROUND 


pages of technical 


a You hear comments like these everywhere informed 
people in the electronics industry get together to “talk 
shop.” It’s a fact ... there is nothing quite like Kester 
Solder. And that’s why it’s so universally popular 


KESTER SULDER 


4210 Wrightwood Avenue ¢ Chicago 339, Illinois 
Newark 5, New Jersey ¢ Brantford, Canada 
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...pack higher wattage 
into less space with 


ACTUAL SIZE 


VITREOUS-ENAMELED | 
COVERING holds winding 
rigidly in place... protects 
winding from damage. 


UNIFORM WINDING 
prevents “hot spots” and re- 
sultant failures. 


STRONG, CERAMIC CORE 
provides a solid base for 
winding. Core unaffected by 
cold, heat, or high humidity. 


INTEGRAL MOUNTING 
BRACKETS distribute heat 
more evenly throughout resis- 
tor and conduct heat away. 


Length Width of 
of Core Core 
x, ” % 4 
ig Ye 
2” ¥," 


INTERMEDIATE THIN- 
TYPE RESISTORS 


20 
30 


STANDARD THIN- 
TYPE RESISTORS 


MINIATURE 


OH MITE 


THIN-TYPE 


power resistors 


The new Ohmite miniature thin-type power resis- 
tors are now available in three wattage sizes in a 
wide range of resistance values; two wattage sizes are 
available from stock; also three wattage sizes avail- 
able from stock in the standard thin-type resistor .. . 
see (*) table below. 


Designed especially for use in modern electronic 
circuitry where space is at a premium, these new 
miniature units have all the timeproven superiority 
of standard Ohmite vitreous-enameled resistors. 
They are only 4” thick and 4%” wide, and range in 
length from 3” to 2”. 


Because of their compact design, the new Ohmite 
miniature thin-type resistors pack higher wattage 
into less space. The stacking bracket allows mount- 
ing close to the surface and a hollow stud provides 
for convenient stacking of two or more units. The 
miniature thin-type rises only 11/32” above the 
mounting surface; stack mounted, four units are less 
than 14%” in height. Shown in photograph are: 
' Standard Thin-Type Resistors with Unit Brackets; 
2 Standard Thin-Type Resistor with Stacking 
Brackets; 3 Miniature Thin-Type Resistors. 


Write on company letterhead for Bulletin 138-B. 


DIVIDOHM® 


INTERMEDIATE 


o . 


WATTAGE RATINGS ARE BASED ON THE RESISTOR MOUNTED ON A HORI- 
ZONTAL STEEL PANEL .040” THICK BY 10” SQUARE. RATINGS SHOULD BE 


REDUCED APPROXIMATELY 159% FOR NONMETALLIC MOUNTING SURFACE, ® 
: BE RIGHT WITH ©) I \\\ | Il E 


RHEOSTATS ¢ RESISTORS ¢ RELAYS « TAP SWITCHES « TANTALUM CAPACITORS 
OHMITE MANUFACTURING COMPANY ¢ 3662 Howard Street, Skokie, lilinois 


this INDOX V magnet has the same field energy 


N EW, high energy Indox V ceramic permanent magnets 


.. they're 3/2 times stronger than conventional ceramic magnets 


Indox V — another first from the research and develop- .. ideal for: 
ment laboratories of The Indiana Steel Products Com- 
pany —is available to magnet users immediately. This ¢ D-C motors 
unique, new, magnetic material offers these important © Synchronous drives 
advantages. . Y 


* Traveling wave tubes 

Indox V requires no critical materials. It is a highly * High-fidelity loud-speakers 
oriented barium ferrite . . using inexpensive, noncritical, 
raw materials that are constantly available. Shortages 
in times of emergency cannot occur * Tractive devices where size is important 


* Eddy current drives 


indox V requires less space, weight to do same job. 
Volume and weight comparisons show that the energy 
of Indox V far exceeds Indox I... and is comparable to 
Alnico V, the strongest permanent magnet material com- 
mercially available. 


errant P 


Indox V offers high resistance to demagnetization. 
Indox V magnets can be designed for applications where 
extremely high demagnetizing forces exist . . without 
irreversible losses occuring. This means it can be used 
where other types of magnets have been impractical . . 
for example, in stators of medium-size electric motors 
where electromagnets are now being used. 


JUST PUBLISHED! This two-page data sheet gives detailed Comparison of demagnetization and energy product curve 
information on new high energy Indox V. Use this coupon for conventional Indox I ceramic magnets and the new, 
to request your copy. Ask for Bulletin 16-N5., high energy Indox V magnets 


. the world’s largest manufacturer of permanent magnets | N D | A N A 


Name 


Compeny PERMANENT 
= MAGNETS 


16-N5 


wee ee eo ee eee = 5 


in Canada: The Indiana Stee! Products Company of Canada Limited * Kitchener, Ontario 
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New Tech Data 


Magnetizers 


A 2-page bulletin on magnetizers 
hag just been released. The Indiana 
Steel Products Co., Valparaiso, Ind., 
offers 2 principal types of magnetiz 
ers that meet the requirements of 
most applications and offer many ad 
vantages. Includes data and charts 
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Automation 


A new booklet, “High-Speed Ana 
log Computers, Key to Rapid System 
Development,” answers questions 
from engineers, executives, and edu 
cators who are concerned with auto 
mation and the development of con 
trol systems for industrial and mili 
tary applications. GPS Instrument 
Co., 811 Boylston St., Boston 16 
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Guided Missiles 


Entitled Guided Missile Modern 
Weapons for the Modern Army, this 
16-page booklet explains the Army’s 
past and present ‘missile activities, 
suggests future activities, discusses 
mappower and facility requirements, 
ami depicts unclassified missiles, Also 
included is a 45 r.p.m. record which 
portrays an actual! missile launching 
The brochure is available at no « harge 
from General Electric Co., 3198 
Chestnut St., Philadelphia, Pa. 
Circle 86 on Inquiry Card, page 101 


Bearing Differentials 


PIC Design Corp., East Rockaway, 
L./l., N. Y., is offering a catalog that 
déscribes fully their 
Vine of precision oil-le 
ferentials Catalogue i 
with photographs, 
drawings 


complete new 
bearing dif 

complete 
pecifications and 
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Selenium Rectifiers 


A 52-page replacement guide. with 
detailed information on selenium re 
tifler replacement for servicing lite: 
ally hundreds of different TV and 
radio receiver chassis and a variety 
gf other electronic products, has been 
tompiled by the Components Div. of 
Federal Telephone and Radio Co., 100 
Kingsland Rd., Clifton, N. J.. a div 
of International Telephone and Tele 
graph Corp. 
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Test Equipment 


Waveline, Inc., Caldwell, N. J. has 
issued a series of brochures covering 
their complete line of microwave test 
equipment. Brochures are complete 
with specifications, photographs, and 
prices. 
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116 


Aircraft Connectors 


A 20-page catalog just released by 
the Yeutech Co., 7000 Avalon Blvd., 
Los/Angeles, Calif., describes a revo 
lutfonary new line of miniature, quick 
djSconnect, aircraft connectors. Book- 

+t is complete with pictures and 
specifications. 
Circle 90 on Inquiry Card, page 101 


Antenna Equipment 


CoHins Radio Co., Cedar Rapids, 
Iowa, has issued an &8-page brochure 
describing their complete line of di 
yectional antenna equipment. Com- 
plete with pictures, the booklet de 
scribes antenna power distribution 
equipment and phasers 
Circle 91 on Inquiry Card, page 101 


Pressure Sensing 


A j-page, 2-color booklet has been 
issued by Clark Electronic Labora- 
toyies, Palm Springs, Calif. Brochure 
describes pressure sensing devices in 
all shapes and forms with 
specifications and prices. 
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along 


Magnets 


A néw 12-page 
both ¢ast and 


catalog covering 
sintered permanent 
maynéts is being issued by General 
Electric’s Magnetic Materials Se 
tioy, Edmore, Mich. It includes in 
foymation on magnetic and mechani 
cdl properties, approximate tolerance, 
magnet assemblies and how-to-ordet 
Illustrations and engineering data in 
the catalog provide the user with re 
quired information for various shapes 
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Resin Tape 


Technical data on a thermoplastic 
polyester resin tape, known as GT 
tape, has been issued by G. T. Schjel- 
dah! Co., Northfield, Minn. 
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Precision Resistors 


Bulletin B-3 
sive/ data on 


contains comprehen 
construction, applica 
tions, characteristics, identification, 
tolerance, dimensions, and detailed 
performance charts and graphs for 
metal film precision resistors. Inte 
national Resistance Co., Phila. 8, Pa 
Circle $95 on Inquiry Card, page 101 


Cases & Containers 


» 


An & page, < color booklet describe 
a gomplete line of reusable cases and 
containers for the aviation and ele 
tronic industries. Craig Transit Cases 
Systems, Inc., Danvers, Mass. 

Circle 96 on Inquiry Card, page 101 


ELECTRONIC 


for Engineers 


Solderless Terminals 


“Molto Allegro,” a 48 page bro- 
chure, profusely illustrated and 
printed jn full color, presents the 
story of solderless terminals as ap- 
plied Ao this age of automation as 
well’as presenting the business phil- 
osophy of AMP Incorporated, (for- 
merly Aireraft Marine Products), 
Harrisburg, Pa. 

Circle 97 on Inquiry Card, page 101 


Electronic Instruments 


Complete specifications and photo- 
graphs of various types of signal 
yenerators, voltmeters, power meters, 
multimeters and impedance bridges 
are contained in a 6-page, 2-color 
brochure from Commercial Electronic 
Products Div., RCA, Camden, N. J. 
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Rate Gyro 


Norden-Ketay Corp., Commerce Rd., 
Stamford, Conn., has issued a 4-page, 
2.cglor brochure containing complete 

pécifications and pictures of their 
new floated rate gyro. 
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Silicon Rectifiers 


A 40-page, 8-color catalog, No. 669, 
issued by Sarkes Tarzian, Inc., 
Bloomington, Ind., contain many 
graphs, circuits, tables, and complete 
specification for their lines of sill 
gon rectifier Engineering data and 
applications are included 

Circle 100 on Inquiry Card, page 101 


Capacitors 


Complete technical information de 
scribing a complete new line of high 
relidbility capacitors is provided in 
engineering bulletin 2900 and 
fication PV-100, copies of which are 
Available from Sprague Electric Co. 
North Adams, Mas 
Circle 101 on Inquiry Card, page 101 


speci 


Components 


The newest line of electronic com- 
ponents manufactured by the Freed 
Transformer Co., Inc., Brooklyn, 
N. Y., is featured in a 48-page cata- 
log. Transformers, filters and dis- 
criminators, toroids, magnetic ampli 
fiers and ultrasonic components are 
all pictured and described in detail, 
including 128 graphs showing the 
performance of many of these units. 
Complete data on transformers for 
military and commercial applications 
is also included 
Circle 102 on Inquiry Card, page 101 
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Permits spectrum analysis of 
individual microwave pulses in a 
pulse group in the fields of IFF, 
beacons, interference coding, 
radio telemetering and radar. 


MULTI-PULSE 
SPECTRUM 
SELECTOR 


The Polarad Model SD-1 Spectrum Selector singles out 
a particular microwave pulse from a coded pulse chain so 
that it can be examined individually on a Spectrum Ana- 
lyzer or Microwave Receiver. 

Operation is simple. A pulse group is displayed on the 
CRT of the Selector. The pulse to be analyzed is intensi- 
fied on the scope, and at the same time an automatic 
electronic gate allows only this pulse to pass through to 
the Spectrum Analyzer. 

The Model SD-1 has been designed for use with Polarad 
Models TSA and LSA Spectrum Analyzers 


Its operation does not affect the performance or 
restrict the frequency of the Spectrum Analyzer to which 
it is connected. 


Write to Polarad or your nearest representative 
for complete information. 


FEATURES: SPECIFICATIONS : 


Makes possible the spectrum analysis of 
individual pulses in a pulse group. 


CRT display of a pulse group. 
Sweep expansion provided for inspection 
of closely grouped pulses. 


Pulse intensification to facilitate 
pulse selection. 


Automatic gating of spectrum analyzer, 
during the interval of pulse analysis. 


Continuously variable sweep width. 


Continuously variable gate width and gate 
position for pulse selection. 


Triggered sweep on first pulse in any 
pulse train. 


Provision for external sync and gate. 
Completely self-contained portable unit. 


Gate Width 
Continuously variable from 0.4 to 
to 10 usec. 
Gate Delay 
For the Model SD-1 
Continuously variable from 0.3 to 
180 usec. 
For the Model SD-1X 
Continuously variable from 1 usec to 
350 usec 
Maximum Pulse Train Time 
For the Model SD-1 
For the Model S0-1X 
Minimum Pulse Rise Time 
Minimum Pulse Separation 
0.5 microsecond between first and 


180 sec 
350 sec. 
.0.05 usec. 


second pulses; 0.2 microsecond be- 
tween any two following pulses 
Pulse Repetition Rate 10 to 10,000 pps. 
Minimum Pulse Width 0.1 pw sec. 
R-f input Frequency 
160 mc input also available for 140 mc 
input 


Polarad instrument. 
ELECTRONICS CORPORATION 


43-20 34th Street, Long Island City 1, N. Y. 


: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York, 
Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C , Winston-Salem, Canada: Arnprior, Ontario 
Resident Representatives in Principal Foreign Cities 


ENTATIVES 
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Direct Reading 
Spectrum Analyzer 


FOF « Visual frequency calibration — high-resolution 
© Leakage and interference measurements 
© Standing wave measurements 
© Pulse modulation analysis 
© Sensitive receiver 


The BASIC SCOPE 
for VISUAL 
MICROWAVE 


_ Input Impedance: 50 ohms—nominal 
SPECIFICATIONS Overall Gain: 120 db 


Model No. Equipment input Power: 400 Watts 

Model Du Spectrum Display and Power Unit Sensitivity: (minimum discernible signal) 

Model STU-1... RF Tuning Unit 10-1,000 mc STU-1: 10-400 mcs 85 to —95 dbm 
Model STU-2A. RF Tuning Unit 910-4, 560 mc 350-1,000 mes 80 to —-90 dbm 
Mode! STU-3A. RF Tuning Unit 4,370-22,000 mc STU-2A: 910-2,200 mcs 85 to —95 dbm 
Model STU-4... RF Tuning Unit 21,000-33,000 mc 1,980-4,.560 mcs 75 to —87 dbm 
Model STU-5... RF Tuning Unit 33,000-44,000 mc STU-3A: 4,370-11,000 mcs —77 to —90 dbm 
Frequency Range: 10 mc to 44,000 mc 8,900-22,000 mcs -—65 to —85 dbm 


Frequency Accuracy: + 1% STU-4: 21,000-33,000 mcs —57 to —75 dbm 
Resolution: 25 kc 


Frequency Dispersion: Electronically controlled, STU-5: 33,000-44,000 mcs —50 to —65 dbm 
continually adjustable from 400 kc to 25 mc RF internal 100 db continuously variable 
per one screen diameter (horizontal expansion (STU-1, STU-2A, STU-3A) 
to 20 kc per inch) IF 60 db continuously variable 
Frequency differences as small as 40 kc measurable by means of variable frequency marker with adjustable amplitude 
Portable and completely self-contained 
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Broadband 10-44,000 mc 


Now, the Polarad Model TSA Spectrum Analyzer provides the same visual advantages for 
microwave testing as the standard oscilloscope accomplishes for low frequency signals. This is 
a “must” instrument for microwave work! It displays with high sensitivity on a bright easily 
defined CRT, pulse modulation components, frequency differences, attenuation and band width 
characteristics, leakage detection, radiation and interference signals, and VSWR information. 


This is visual instrumentation—it provides immediate and complete 
information because of the high resolution obtainable. 


Frequencies are read directly on the linear dial with 1% accuracy as the set is tuned. 
Maximum reliability and long life are assured through use of non-contacting oscillator plungers. 
A variable frequency marker with both frequency and amplitude adjustable is provided. 


ANALYSIS 


Write today—directly to Polarad, or your nearest Polarad representative—to find out how the 
Model TSA Spectrurg Analyzer can speed your research and solve your microwave measurement 
and testing problems. 


Write for your copy of the Polarad “Handbook of Spectrum Analyzer Techniques”. 
50c per copy. Includes discussion of Spectrum Analyzer operation, 
applications and formulae for-analysis techniques. 


For private demonstration 


without obligation 
AVAILABLE ON EQUIPMENT LEASE PLAN ash for the 


FIELO MAINTENANCE GERVICE AVAIL AGLE 
THROUGHOUT THE COUNTRY 


to stop 
at your plant 


2°) -\-F\eR ELECTRONICS CORPORATION 
. “ 43-20 34th Street, Long Island City 1, N. Y. 


’ 
° " 
Vin wevia® 


REPRESENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York, 
Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprior, Ontario 
Resident Representatives in Principal Foreign Cities 
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IRE Avionic Show (Continued from page 71) 


Wednesday Morning—May |5 


COMPONENT PARTS — MISC. 
M HH. V. Noble, WA 


J B t 
; t t 12d juid ong of 
f Several 
sits, FF 
Ti Convorr 


Tuesday Morning—May 14 f ture acit 
; { Wednesday Afternoon—May 15 
ENVIRONMENT | ‘ , ' 
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Wednesday Afternoon—May 15 


COMPONENT PARTS— 
SEMI-CONDUCTORS 
Ar, Robert M. Ryder, Bell Tel: 


Tuesday Afternoon —May 14 M y t Mot 1 Kese é t 
t f be [ n Biltmore Hotel 
FORUM PANEL Transistor, k 


Enaines it Auditoriun General 


Radiation Effe 
rski, RCA Labor 


Transistor, Stanle 
Wednesday Morning—May 15 mpany 


} im Transist 


ENVIRONMENT II a Gtk tain “eae 
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Texos Instr 


ter Ath 


ransis 


Bell Telept 


ELECTRIC WATCH areata nomncccntanedtn 
ENVIRONMENT lil 


Wednesday Morning—May 15 The new electric wrist watch developed by ar ae 
AIR SAFETY Hamilton Watch Company, Allied Products mF we is Nl ae 

Division, Lancaster, Pennsylvania operates 

over twelve months from the shirt-button 

sized ‘Energizer’ cell produced by National 

Carbon Company. 
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Mark of a New and Deadly Guided Missile 


“Sidewinder” s the Navy's 
newest air-to-air guided 
missile Flight tests have 
proved the missile to be as 
vicious as the desert rattle- 


nake for which it was named, 


In brilliant performances against airborne well heyond reach of the tareet aicraft 


Na ! 


targets at China Lake, “Sidewinder Nav Sidewinder’ was de eloped by the 
new air-to-air guided missile, has captured Ordnance ‘Test Station of the Na Bureau ol 


the attention of the entire missile industry Ordnance at China Lake, California. Philco 


Simple in operation, small and light enough assisted NOUS in the research and develop 
to be carried in quantity by single-seat Inte ment program, and performed the subsequent 
ceptors, “Sidewinder” ci be fired singly or engineering required for manutacture of the 

It requires no complex launching missile Sidewinder” is now in full production 
system or special pilot training, and it ma- al the Philco Government and Industrial Division 
neuvers deltly at supersonic speeds. The missile Philco is proud to have made this important 
displays extremely high ingle hot accturatc contribution to the development of more eflee 


and even more important, if can be launched tive clectronu tems for our national delense 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 
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“We find BUSS Fuses provide the dependable electrical 


protection we must have for our equipment’... 
George Thole, CHIEF CONTROL DESIGN ENGINEER 


D. W. ONAN & SONS INC., MINNEAPOLIS, MINNESOTA 


“Our automatic line transfer units are used to transfer 
the electrical load from the normal commercial service to 
the Onan Standby Generating Set should a power failure 


occur 


“It is essential that our units operate properly in this 
emergency otherwise there would be a plant shut-down 
and the possibility of damaged equipment and property 


In some cases human lives would be in danger. 


“You can see why all the components used in our 
equipment must meet the very highest standards for 
dependability 


“Fuses are an integral part of the battery charging 
circuit which is incorporated into our line transfer controls 


“In fuses, we have found by experience that BUSS Fuses 


BUSS fuses are made to protect=not to blow, needlessly 


ter 


Circle 110 on Inquiry Card, page 101 


can be depended upon to meet the standards of reliability 
that are required by our stand-by power units.” 


You, too, can profit by standardizing on BUSS fuses. 


The unfailing dependability of BUSS fuses helps keep 
equipment operating properly. Whereas, faulty fuses might 
BUSS fuses 


an be relied on to operate properly under all service 


cause needless burnouts or useless shutdowns 


onditions 


To meet your needs, there is a complete line of BUSS 
and Fusetron fuses, . plus a companion line of fuse clips, 
blocks and holders 

For more information on BUSS and FUSETRON Small 
. Write for bulletin TT 
(Division of McGraw-Edison Co 


Dimension fuses and fuseholders. . 
Bussmann Mfg. Co. 
University at Jefferson, St. Louis 7, Mo. 


Makers of a complete 
line of fuses for home, 
TRUSTWORTHY NAMES IM form, commercial, 
sLECTRICAL PROTECTION electronic, automotive 


WQy ond industrial use 
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AUTOMATIC SILICON RECTIFIERS 


PIGTAIL 


PRODUCTION 


MEANS 


PRICING 


= FAST DELIVERY 


STUD-MOUNT 


TYPICAL VALUES AT 100°C The development of mass production techniques now enables 


Automatic Manufacturing to offer most types of their quality 
Reverse Silicon Rectifiers from stock and at a price consistent with both 
pry os project and production work 


DC Output At Rated 
__P.1,¥. Current P.1.V. Mounting Now, for the first time, you can utilize all the superior design 
Wolts) (Ma A) 


) “ characteristics of silicon at a cost comparable to other kinds of 
ao 300 ah Pigtall Loads rectifying devices .. . characteristics which include 
300 300 0.10 Smallest Power Rectifiers Available 
400 0.15 Extremely Low Forward Resistance 
200 «= s«(O.18 infinitesimal Reverse Leakage 
0.20 g Rectification Ratio of 10° 


0.30 e@ Excellent High Temperature Performance 
0.75 


1.00 
1.50 dependable operation at ambient temperatures in the range of 


1.80 55°C to +150°C. Their small size and light weight make them 
ideal for use in all types of miniaturized equipment 


These all-welded, hermetically sealed units are designed for 


Write today for new Automatic spec sheets giving complete |i as) 
technical data. 


TYPICAL VALUES AT 100°C : 
Reverse 
Average Leakage MASS PRODUCERS OF 


No. P.1.V¥. Current P.1.¥. Mount ELECTRONIC COMPONENTS 


Pigtail Leads 


LEED 


DIVISION OF GENERAL INSTRUMENT CORPORATION 


65 GOUVERNEUR STREET NEWARK 4.N. J 
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Products 


PHOTOMULTIPLIER SUPPLY 


The Model 22% is a compact, self 


contained, voltage regulated power 
supply for use wherever a_ highly 
stable, high voltage, low current de 


source is required, Specifications are: 


output voltage, 1500 £25 vde; output 


current, 1.5 ma. max.; input voltage, 
105 to 125 v @ 60 eps; line regula 
tion, less than 0.1% for a 10 v line 
hift; output ripple voltage, less than 
75 mv. RMS; load regulation, le 

than 0.4% for a 1 ma. load shift; 
physical, assembled in a drawn enam 
eled steel, size 3% x 3% x 6% in 
C. J. Applegate & Co., 1840 24th St 

toulder, Colo 


Circle 182 on Inquiry Card, page 101 
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OSCILLOSCOPE / 


Improvements in the vertical chan 
nel, the high voltage supply and the 
ventilation system have been made. 
rhe Model 411A is a general purpose, 
precision laboratory type instrument 
It has a bandwidth of de to 10 me, It 
incorporates a sweep speed range of 
0.1 ysee to 0.1 sec. per centimeter. Six 
plug-in units provide complete versa 


tility in application. Of particular in 


terest in laboratory use are the sweep 
delay, the gated marker generator and 
the dual trace plug-in units. Labora 
tory for Electronics, Inc., 75 Pitts St., 
Boston, Mass 


Circle 183 on Inquiry Card, page 101 
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TOROID CORES 
A resin 


made from grain-oriented steel in all 


insulated ring -type core 
gauges from 1 to 12 mils thick is 
available. It is used for toroidal core 


designs ranging in size from small 


blocking-oscillator pulse transformers 
W indings 


placed directly on the core, 


through large power units. 
can be 
climinating the need to tape or encase 
it. Corners are rounded to eliminate 
horting The coating does not im- 
pair magnetic properties of the core 
and withstands a voltage to ground 
of 2500 vy Westinghouse Electric 
Corp., P. O. Box 2099, Pittsburgh 30, 
Pa 

Circle 184 on Inquiry Card, page 1M 


ULTRASONIC GRINDER 


Intricate shapes drilled in carbon 


block and gla are typical applica 
tions of the new, low-cost, ultrasonic 
impact grinder. The unit reproduces 
the shape of the tool in hard and brit- 
tle material uch as germanium, 
glass, ceramic ferrites to tolerance 
of 0.0007 in. Use 
ing and shaping areas from 0.002 to 


one inch diameter. Bench mounted, 


include drilling, slic 


Power source 
for the unit is 115 vac and water cool- 
Raytheon Manu- 
100 River St., Waltham 


weight is under 200 lbs. 


ing is not required 
facturing Co., 
54, Mass 
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Hustler System 
(Continued from page 76) 


memory in a binary pattern suit- 
able as a direct input to an IBM 
704 computer. The data outputs 
from the demodulators are corre- 
lated in time to give a true indica- 


tion of the time relationship of the 


signal inputs. 


Fig. 3: This bottom view of the Frame Pro- 
gram Unit shows the typical method of con 
struction—terminal boards are provided for 
component lay-out 


Programming 
Real time addresses are on the 
tape every 10 seconds and the play- 
back of the tape readout can be 
programmed by using the addresses 
to start and stop the tape under 
search or read modes of operation. 
The tape readout may be started at 
any second interval. Readout over a 
particular section of tape may be 
repeated by selecting a REPEAT 
operating function. 


“No flight volunteers from the engineers on 
this project gentlemen, come, come. . . 
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In BOBBIN CORES, you need PRECISION 
+2 th word for AMD 


| 


hin tape for bobbin cores is rolled to 
on standards for thick 
ir own 20-high Set 


controlled 


Wile for BULLETIN TC-108 


“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS" 


Includes es ations and 


ting of Arnold 


lists standard sizes, ere 


ADDRESS DEPT. T-75 


ential d 


fabrication and te 


ita on appli 
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For use in shift 
current 


formers 


registers, Coincident 


matrix systems pulse 


tran 


Static Magnetic Memory ele 


ments harmon yencrat« rs and 


Arnold Bob! 


Kacting req 


simi 


lar equipment in Cores 


meet the most ¢ lirements 
Quality and uniformity? ! 


} 


them no problen because, as a fu 


integrated producer with highly mod 


‘ \ 
ern facilities, we're able to maintain 


control over every 
Arnold Bob! 


in a wide 


close ste} 


un Cores are 


ranype of size 


nesses, widths and numl 
j 


depending on the of the 


4 ly em 


ultimate 


Magnetic materials | 


core 
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Delramax 

sa debate in standar 
of .001°’. .0005"’. and 
include quite re 
looy 
ercive values 


densities, plus the 


loyed are Peemalioy and 


1 thicknesses 


000 Core 


propertse , tangular 


hysreresis relatively low co- 


and high saturation 


ability to shife in 


a few mucroseconds from nepative 


itive Sat ind 
litions of pul 
Arnold ipply your 


I 
for tJobbin Core or 
tape wound 


remanence {O po iration 
under con 


® let 


vice versa 
excitation 


requireme nes 


other Core pow ler 


cores, permanent magnets, et from 


the most complete line of magnet 
materials in the industry 


wew 6% 
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Supply Voltages 


FT Continued from page 65) 
Fig. 2afshows the equivalent circuit of the 
’ triode amplifier as seen by a plate load 


impedance, while Fig. 2b is the equivalent 
cireuit for a cathode load impedance 
For the generalized amplifier of Fig. 3 
Z;, consists of Ry in parallel with R, and 
Z, consists of Ry in parallel with R In 


addition the grid-to-ground signal is 


separated into a de or fixed bias com 


everything in Fluorocarbons ... (MMM to. nee the 


positive peak amplitudes 


of the ac component are sgn ATK “" 
the most complete service in parts and stock : , me 


respectively (see Fig da and b 


The negative and positive peak outputs 
United States Gasket, pioneers and world leaders in the across R, are 
fabrication of duPont TEFLON, Kellogg KeL-F and 
other plastics, offers you unique facilities to assist in 
ane 
your manufacturing program. 


respective ly 


These facilities include cold molding and sintering, extru- 
sion, and compression molding techniques for the pro- Similarly, across 
duction of the world’s most complete stock of sheets, 
tape, dises, rods, tubing, electrical spaghetti, bars, cyl- 
inders, and special extruded shapes. 


Ky 
At cutoff, since the plate current 
zero, output voltages ny ind Ex, 
U.S.G. also maintains a specialized machine shop for the 
exist only because thi coupling con 
high-speed, low-cost custom machining of parts from 


Fluorocarbon stock to your specifications. densers are discharging Phe discharge 


ss 4 also take jace through R nd R 
In addition, U.S.G. operates an extensive compression I ye Sek eM 
and injection molding plant for the large-volume part Across these components, the 


voltages are 
requirements of its customers, 


Come to U.S.G. for all your requirements— whether for 
stock or parts, 30 conveniently located offices and ware- 
houses are ready to serve you, 


Use U.S.G. as an unbiased yardstick for cost measure- 
ment in deciding the most efficient means of producing ; 
your parts in the quantities in which they will be required Phe voltage giving 

both at the prototype stage and in ultimate production. 


Write for Bulletin IN-554, 


must be 


United States Gasket Company This 


voltage remains constant 
Camden 1, New Jersey zero-grid condition, for example 


be added to ey, to give Ens 


fi Gu (Ban +) 


The fixed bias voltage is now 
Kerkp Minus b, 
Gi (1 - 
; P feturning to the condition 
t the plate-to-cathode voltage 
xi the cathode to-grid voltage 
uly, 


l 
Finall « plate supply 


tates 
asket Plate Dwvision he tubs 


peak signal voltages 


Phu 


OF THE GARLOCK PACKING COMPANY 
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High Power Output 


Unit Oscillators 
from 20c to 7425 Mc.. 


cult to match anywhere 


covering the range 


. provide value per dollar diffi- 


The fundamental task of signal generation is 
performed simply and well by instruments devoid 
expensive frills. Sound electrical circuitry, incorporat- 
ing only the essential features, makes them the equal 
in quality of any made by General Radio. Mechanical 
design emphasizes small size, light weight and basic 
miniaturization the cabinets are about as small for 
heat developed within them as good engineering prac- 


tice will allow. 


Simplicity of Operation 


The G-R UNIT INSTRUMENT concept provides flexibility as no other 
equipment does. One of the high-frequency Unit Oscillators, plus a Unit 
Power Supply, serves as an unmodulated general-purpose signal source 
having high-power output and good shielding. Add an audio fixed-fre 
quency Unit Oscillator, and the assembly becomes a modulated power 
source. Add an attenuator, crystal rectifier, and a meter, and you havea 
standard-signal generator. Substitute a different high-frequency oscilla 
tor, and the system covers a new frequency range. At low frequencies, 
the addition of a Unit Amplifier gives more power 


Use of new G-R Sweep Drives adapts these manually-operated oscillators 
to automatic sweep applications. Accessory G-R attenuators, rectifiers, 
and modulators all may be used to contribute to the measurement at 
hand. There is no end to the assemblies and combinations possible 
systems are easily extended to meet the requirements of new and dif 
ferent measurement problems with precision and economy 


Neminel lood 


Frequency Range 


Additional Features 


20 cycles 
6.5 Me (sine or 
square waves) 


Multi purpose lab signal source 
v output, flat within «1 db to 
200 Ke; distortion less than | 5% 


400, 1000 cycles 


(2 hned trequencies) 200 mw /GOv 


Inexpensive fixed frequency oscil 
lator, has built-in power supply 


Converted 
t, well shielded tre to 
nerements of 0.2% per Sweep 


Oscillators 
butterfly tuned circur h by 
moving contacts 


1208-8 
Unit Oscilleter, $200 


Very wide range in one band 
thorough shielding 


250-920 Mc 


1750-A 
Sweep Drive, $460 


Butterfly circuit 
dificulties 


avoids unt tunie 
excellent stably 


900-2000 M. 


attaches to knobs, shafts 
equipment for automat weeping 


able from 0.5 to 5 cp wee 


! a variety of 
peed adjust 
and Center fre 


pulse, square wave or fr 
nodulation 


& Kiystrons available 
Ky stron Oscillator 2700 to 1425 Mec range 
$205 without tube 49 65 ‘to $107.15 


quency also continuously var 
Amplitude Regulating Powe 
holds oscillator tput 


swept, Price, $260 


i) 100 
(12 fed frequencies) 


S usec durations con 
able 02 to 60,000us 


ic crystal provides 
Mc 


harmontecs 


econdary frequency 

wate timing Source 
' ope calibr oe sla 
ity | pom C 


907-R and 


ster | 1-ht. warmup 


203-A Unit Power Supply. $40 
+ Unit Instruments except 1214-A require Usit Power Supplies 


908-R 


it Regulated Power Supply. $85 
1202-A Unit Vibrator Power Supply, tir for operation trom 6y of 12v storage battery 


X-Y¥ Dial Drives, $55 each 
for sweeping at siow so ] 
of filter characte weep v ' 


GENERAL RADIO Company a 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 


8055 13th St 


1000 N. Seward St. LOS ANGELES 38 1182 Los Altos Ave., Los Altos 


920 S. Michigan Ave. CHICAGO 5 
Silver Spring, Md. WASHINGTON, D. C 1150 York Road, Abington, Pa. PHILADELPHIA 


Cali, SAN FRANCISCO 


operation 


y, | All G-R Products 


are now covered by a 


2- Year Warranty 


FREQUENCY 


. 
al 
b 
> 
i 
WwW 
- 
Zz 


TIME 


PERIOD e 


FREQUENCY 


= 


Ors to ue: 


DIRECT READING 


Computer -Measurements Model 226A 


tw Three independent, adjustable trigger 


FREQUENCY 


SPECIFICATIONS: 


FREQUENCY MEASUREMENT 
Frequency Range: 
0-1,000,000 cycles 
per second 
Input Sensitivity: 

0.2 volt rms 
Direct-coupled input 
Time Bases: 

0.00001, 0.0001, 0.001, 
0.01,0.1, 1 and 10 
seconds, Also can use 
external 0-1 mc standard 


Period Range: 
10 microseconds 
to 1,000,000 seconds 
Frequency Range: 
0.000001 cps to 100 ke 
Input Sensitivity: 
0.2 volts rms 
Direct-coupled input 
Gate Times 
] and 10 cycles of 
unknown frequency 
level controls permitting full rated Standard Frequency Counted: 
sensitivity at any voltage level between 1 mc; 100, 10, 1 ke; 
300 and © 300 volts 100, 10, 1 cps; 
Small voltage increments ordinarily external 0-1 mc 
masked by attenuators are easily selected TIME INTERVAL MEASUREMENT 
Simplified color-coded controls and Range: a 
direct read-out in kc, mc, sec, or millisec, 3 microseconds to 
with automatic decimal point indication 1,000,000 seconds 
Start and Stop: 
Two independent or 
common channels 
Positive or negative slope 
Input Sensitivity 
0.2 volts rms 
Direct-coupled input 
Standard Frequency Counted: 
1 mc; 100, 10, 1 ke 


OUTSTANDING FEATURES 


Oscilloscope marker signals facilitate 
Start and stop trigger level adjustment 
for time interval measurement of 
complex waveforms 


rand new, multi-purpose 


100, 10, 1 cps; external 0-1 me. 


GENERAL 
Stability 


Short Term: 1 part in 
1,000,000 (temperature- 
regulated Crystal ) 


$1,100.00 


Long Term: 3 parts per million per week 
Display Time: Automatic: Continuously variable 0.1 to 10 seconds 
Manual: Until reset 


Input Impedance: 1 megohm and 50 mmf 

Trigger Level: Continuously adjustable from 300 to 
Accuracy 1 count stability 

Secondary Frequency Standard: | mc; 100, 10, 1 kc; 100, 10, and 1 cps 
Dimensions: 17” W x 844” Hx 13! 
Weight: 50 Ibs. approx, 


300 volts 


D approx 


MODEL 225A 06 95-100 kc 


UNIVERSAL 
COUNTER-TIMER 


Similar to the 226A in design 

Featuring Oscilloscope Trigger Level 
Marker Signals; Three Direct-Coupied 
Inputs of 70 mv sensitivity; Direct 
Reading, Automatic Illuminated Decimal 
Point. Easily portable. Price: $8640.00 
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ISA models and the 


Computer-Measurements Corporation 
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iCulation it is important 
erage and peak V ilues of 
the average yv ilue ol 


substitution of A for 


while the pr 


given b 
18 


As an exampl of the ipplication of the 
ibove equations, suppose that 
24 
1lOh & 
2h &2 
O.5K & 
BOK © 
26.67hK q2 
Oy 
>\ 
Forj thi ( imple varlou ealceulated 
vuluc ind their associated equations are 


listed in Table J 


Table 1 
Quantity Equation Value 
1 20K 2 
Z OAK ® 


The generalized circuit of Fig. 3 
is employed in only a small minor- 
ity of practical applications. The 
usefulness of the derived expres 
ions can therefore be extended by 
applying them to more commonly 
used circuits. If Fig. 3 is desig- 
nated as Circuit 1, Fig. 4 shows 9 
additional circuits, for which the 
expressions appear as follows 
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5528 Vineland Avenue, North Hollywood, Calif. 
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Vixias FROM TRANSISTOR CENTER U.S.A. 


PHILCO 60V au 80V Power Transistors 


Designed for servo, control, power converter 


and power supply arnlications. 


Here are extremely reliable, moderately priced, high voltage power 
transistors—immediately available in production quantities. These 
transistors perform with a typical thermal drop of only 1Y%°C per 
watt... with storage temperature of 100°C. They have high beta 
at high currents... improved alpha cut-off . . . low surface leakage 
currents . . . low saturation resistance . . . low distortion. Both 
transistors operate at power load of 12.5 watts. The unique knee-action 
between the aluminum mounting clamp and the copper mount 
assures maximum dissipator contact at all umes. 


Philco cold-welding process permits hermetic 
sealing in controlled atmosphere...assuring 


exceptional transistor life and performance! 


| | | | 
t t t t 
TYPICAL COLLECTOR CHARACTERISTK 
WITH 10 OHMS SOURCE RESISTANCE 
TYPE 1-1168 
GROUNDED EMITTER 
1-25" 
| 
> 


, 


+n 
_ 


COLLECTOR CURRENT, L. IN AMPERES 


COLLECTOR VOLTAGE, V.. IN VOLTS 


Philco transistors, after vacuum baking, emerge into a controlled atmosphere 
. where they are welded to insure perfect sealing for life. This process 
eliminates contamination of the transistor elements by moisture or atmosphere 


Uniformity and quality control are strictly maintained throughout 


Write for complete data and prices. Make Philco your prime source of information for power transistor applications | 


LANSDALE TUBE COMPANY DIVISION 
LANSDALE, PENNSYLVANIA 
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DEMICON 
TYPE 


TWI 


MAX. OPERATING 
TEMP Cire Dual output 
206°C and R, >> Ry 


why 


160°¢ ———_$_$_________— + Ry 
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TWM 


TWU ~—125°C 
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TWC 


Kg; pf ke 
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85 C Cireuit 5—Grounded cathode 
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Circuit 6—Grounded cathode 


R, 
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why 


B plier: 
Circuit 7—Cathode follower 


G, = 0 


and makes it better! ss 
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For Highest Dependability, specify C-D Demicons 


The most adaptable miniature capacitor style ever developed. 
DEMICONS are available with innumerable combinations of electrical 
characteristics to meet your most stringent circuit requirements. 


Circuit Cathode follower 


Specify C-D DEMICONS when your capacitor applications require: Ry 
Small size with big-capacitor performance, DEMICONS fill the bill with 

smallest size and lightest weight per capacitor volume, rating and 
characteristics. 


High capacitance stability and operation at temperatures to 200°C. 

DEMICONS are readily available in a large variety of impregnants Gul gyy 
and dielectrics: wax compounds, Dykanol* liquid and solid impreg- 
nants; also paper dielectrics, metallized paper, and films including os 
Polystyrene, Mylar** and Teflon. Circuit 9—“Grounded” cathode, cath- 


l (in 


api 


Efficient circuit layout, chassis space conservation, economical assem- ode resistor bias 
bly. DEMICON styles allow: upright or inverted, horizontal, through- 

the-chassis grounded, or insulated mounting. Many terminal styles, 

too, including special termination for Automation. 


uly 


All-around quality und reliability, dependable performance and long 
life. DEMICONS are hermetically sealed, equipped with glass-to-metal 
solder seals; designed to meet all applicable military specifications 
and tests including shock, vibration, corrosion and moisture. 


The C-D field engineer in your vicinity will gladly help you with your 
capacitor problems. Engineering Bulletin on request. Write to 
Cornell-Dubilier Electric Corporation, South Plainfield, New Jersey. 
Cireuit 10 (grounded cathode ecath- 
ode resistor bias Fe 4 Ry 


why 


*CORNELL-DUBILIER TRADE MARK **DUPONT TRADE MARK 


SOUTH PLAINFIELD, WN. 4 NEW BEDFORD, WORCESTER & CAMBRIDGE, MASS 
PROVIDENCE @ HOPE VALLEY rn. i INDIANAPOLIS NOD SANFORD, FUQUAY 


SPRINGS @ VARINA VENICE. CALIF @ SUBSIDIARY. THE RADIART CORPORA 
TION, CLEVELAND, Oni CORNELL.-DUBILIER ELECTRIC INTERNATIONAL N Y 
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Making drawing board dreame come true! 
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You electronic engineers show limitless imagination and ingenuity, but 
to help translate ideas into reality you need extra special components, such as Radio 
Receptor Gold Bonded Diodes. Right now they are being used successfully by many 
top-flight companies whose circuits require high forward conductance coupled with other 
stringent characteristics — and the ability to take a beating under grueling conditions. 


A complete range of RRco. diode types is available — and if you haven't found the 
type your circuit calls for, no doubt we can make it specially for you. So, if diodes can 
possibly help your project, consult our engineers without obligation. Write Dept. TS 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 
Subsidiary of General Instrument Corporat on 
240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000 


Radio Receptor Products for industry and Government: Selenium Rectifiers * Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 
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True Hermetic Sealing 
assures Maximum Stability in 


AMPERITE 


RELAYS ond REGULATORS 


Simplest * Most Compact * Most Economical 


Thermostatic 


DELAY RELAYS 


2 to 180 Seconds 


or other climate 


Circuit SPST only 
mally open or ft t iy 
closed 


st, 
wy 


MIN ATURE 


Amperite Thermostatic Delay 
Relays are compensat for 
ambient temperature 
from 55° to 70°¢ 
consume approximate 

operated cont 

compact tu 
PROBLEM? Send for lived 

TYPE 
Bulletin No. TR-81 a tele 
Also Amperite Differential Relays 


matic overload, under voltage or under« 


Used for il 
urrent protection 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the current in a circuit 
oviomatically regulated at a 


amp.) 


on AC DC.., Pul 


lefinite value (for example, 0.! 


For currents of 60 ma to amps. Operate 


sating Current 


Hermetically sealed, | 


fected by 


Al 


30% | 2% 

Write for 4-page Bulletin No. AB-51 
AMPERITE CO., Inc. 

561 Broadway, New York 12, N.Y 
Telephone: CAnal 6-1446 


in Canada: Atlas Radio Corp., Ltd 
50 Wingold Ave., Toronto 10 


| 


ndividual inspection 
and doubie-cheching 
assures top quality 

of Amperite products 
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Shock Design (Continued from page 63) 

this designation, the system having a damping ratio 
of 0.1 has a transmissibility at resonance of five and 
This latter method 
of defining damping is employed here. 


is thus said to have a Q of five. 


Analysis 
The maximum acceleration experienced by the 
mounted equipment and the maximum deflection of the 
isolators as a result of the landing shock of the P-80 
aircraft was determined for isolators having natural 
frequencies of 10, 20 and 30 cycles per second, with 
2.5, 5 and 10 for each of these 


The results of this analysis were 


damping values of Q 
natural frequencies 

recorded by plotting the maximum response accelera- 
tion of the mounted equipment and the maximum de- 
the the 
frequency of The damping in 


isolators, both as functions of 
the 
the isolators is the parameter of the family of curves. 
The 


shock records for the P-80 aircraft are shown in Fig. 


flection of 
natural isolators. 


results obtained from the analysis of landing 
5, wherein the maximum acceleration of the mounted 
is indicated by the solid lines and the max- 
the 
reference, the maximum acceleration 


4 is 1.4g. 


equipment 
deflection of 
dotted lines. 


imum isolators is indicated by the 
Fo. 


on the lower oscillograms in Fig. 


Significant Trends 


Significant trends in the analysis, as deduced from 


the presentation in Fig. 5, may be summarized as 
follow 
1. The 

mounted equipment increases 
the 


in maximum acceleration is quite moderate, 


maximum acceleration experienced by the 
somewhat as the nat- 
ural frequency of isolators increases. The in- 
crease 
however, and does not appear to be of important 
significance when compared with other factors. 
2. The 
become relatively great when the natural frequency 
than 20 cycle Thi 


to be approximately independent 


maximum deflection of the isolators tends to 


is le per second maximum 
deflection appears 
of the natural 


of the natural frequency for values 


frequency greater than 20 cycles per second. 


Damping Analysis 
The effect of damping in the isolators is more diffi- 
cult 


tion o1 


to evaluate. If the maximum response accelera- 


maximum deflection of the isolators as shown 


Fiz. 4: Landing shock 
of a P-80 aircratt 
Upper trace—tre 
sponse of damped 
linear single degree 
of freedom system; 
Lower trace—accel 
eration recorded in 
aircraft 


in Fig. 5 is the only the benefits derived 


from greatly increased damping are quite modest 


criterion, 
This 
the effect of fatigue re- 


sulting from repeated applications of load 


approach, however, overlooks 


include 


5 and 10, 


The oscillograms shown in Fig. 3 response 


accelerations for systems having Q 2 each 
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Fig. 5: Analysis of 
landing shock rec- 
ords of Fig. 4 
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for the natural frequency of 20 cps. The pronounced 
difference between the oscillograms for high and low 
damping is not the magnitude of the greatest accelera- 
tion but rather the number of repetitions before the 
disturbance is damped out. When the damping is rela- 
tively low, the vibration tends to continue and the 
equipment may be damaged by the repeated loading. 
This effect is difficult to evaluate tangibly because the 
conclusion must be a function of the equipment 
whether the equipment is vulnerable to many cycles 
of acceleration whose values are somewhat lower than 
the maximum acceleration experienced. 

Where a time history of acceleration is available to 
define the environment, the analog computer is avail- 
able as a tool to determine optimum characteristics 
for the isolators. The analysis yields not only the 
acceleration pattern experienced by the mounted equip- 
ment, but also the space requirements to accommodate 
the expected deflection of the isolators. A cut-and-try 
procedure is used in which the isolator characteristics 
are varied and the optimum values selected. 


Medical Electronics (Continued from page 61) 


with minute voltages in the form of nerve impulses 
And the cardiologists have long been aware that the 
muscular action of the heart is under the control of 
minute voltages. 

Just recently great progress was reported in the 
use of tiny electric shocks to find the brain lesions 
which are the usual cause of epilepsy. Through holes 
in the skull tiny wires are pushed against the brain 
A minute voltage is applied. When the thin wire probe 
is placed against the brain lesion which causes the 
trouble, the patient goes into an epileptic seizure. 
With the lesion localized, treatment is very much 
simplified. 

The average layman, when confronted with the 
term “medical” usually limits his thoughts to three 
topics—the brain, the heart, and the blood stream. In 
all three areas, most exploited are counters and closed 
circuit television. 

Dr. George Z. Williams, himself responsible for one 
of the latest uses of closed circuit TV in the field of 
pathology, and a member of N.ILH TV Committee, 
pointed out a few of the main applications of closed 
circuit TV. 

Closed Circuit TV 

Dr. Williams’ system uses ultra-violet light and a 
quartz optical system microscope for the study of living 
cells. This in itself is not new. Previously, due to the 
inability of the human eye to see ultra-violet light, 
only photographs could be made and later studied 

(Continued on page 134 
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UAC tubeless 
DC to AC Converters 


replace bulky dynamotors 
and inefficient 
vibrator power supplies 


¢ COMPLETELY TRANSISTORIZED 
e COMPACT — as little as 
% cu. in. per VA. 
e LIGHTWEIGHT — as little as 2 ounce per VA. 
e RUGGED — withstand in excess of 100 G's 


CAN BE MADE TO MEET MIL SPECS 
UAC high efficiency power supplies solve size, 
weight, vibration and shock problems in hundreds of 
mobile and aircraft applications. Efficiency over 90%; 
temperature stability from —55°C to 100°C can be 
achieved. 400 cps. and 1000 cps. both available 
Standard DC to AC units to 250 VA; 
custom units to 2 KVA 
DC to DC and AC to DC units also available, 
including unusual input-output combinations such as 
28 VDC input, 115 VAC output; 115 VAC, 400 cps, 

3 phase input; 250 VDC regulated output 


TYPICAL STANDARDS From 24 to 28 VDC Input 


Output Corrent hie 
Medel No Power Veltoge Amps. Case Sire (inches) Weight Price 


10VA/50-400 10VA 50-400 CPS 2 3'%x2'%x4%, 2 Ibs. $200.00 
10VA/115-400 10VA 115-400 CPS 1 3'%x2'%,"4%, 21Ibs. 200.00 
100VA/50-1000 100VA 50-1000 CPS 3% 43'\y.x5%5, 342 Ibs. 300.00 
100VA/115-1000 100VA 115-1000 CPS 3%) .13"'5."575, 3% Ibs. 300.00 


Typical Frequency Curve 
7 


; 
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t 


} 


A DVINGLE COMMERCIAL SOURCE FOR QUALITY POWER SuPFLIES 


S‘TWAC Miectronics 


A O'VisIion oF 
Universal Transistor Products Corp. 


50 BOND STREET « WESTBURY, L. |. N.Y. © EDgewood 3-3304 
Dept.£! 57 


See UAC High Efficiency Power Supplies at our 
BOOTH 147, AFCEA Show, Washington, D.C. May 20-22 
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odds were against a sharp-focused 
photo 

This 
ultra-violet sensitive vidicon, at the 
The cell 
then be studied for about 3 min. on 


system incorporates an 


microscope eyepiece may 
the monitor. The cells are no longe 
this 


though it 


after an 
The 


used on any 


living exposure of 


duration system, 
can be type of cell, i 
now being used for the observation 
of living cancer cells. See Fig. 5 
Another application pointed out 
by Dr. Williams is its use 
junction the 


in which the bomb must 


in con 


with cobalt bomb 
treatments, 
be aimed, and the patient required 
still 


ment, the patient only i 


to remain During the treat 
permitted 
in the room, In the past, the opera 
tors were never sure if the patient 
moved and consequently ruined the 
Closed circuit T\ 
the bomb and the 
safety 


may 


aim of the bomb 
permits view of 


patient from 


Behavior also be studied by 


of an image orthicon and a 


movie camera. By using infra-red 


a 


nn. 


Fig. 7: Electrical potentials caused by heart action produce a record on this direct writing 
instrument which permits the doctor's immediate study 
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need 


light 
incandes 

that 
patient 


while asleep infra-red 


the 


fluorescent 


eliminate for 


cent or lights 
the 


sleeping be 


would possibly 


keep 
awake or affect his 
haviot 

By using electronic controls and 
the 
a study of the rate of precipitation 
fat the 


may be which 


recorders on ultra-centrifuge 


of very fine particles in 


blood stream made 


and con 
The 


reference 


hardening of the arteries 
sequently heart disease speci 
men is compared with a 
using a chopped beam technique. 
the 


( losed ( ircuit 


Anticipated in 
distant 


not-too 
future’ is 
television not only for howing 
but 


This will enable 


within the immediate area for 


inter-city viewing 


the technique of great surgeons to 


be viewed by a far greater number 


studied can be correlated  t of student 


Hundreds of standard 


JONES 


TERMINAL PANELS 
Complete Equipment 
FOR 
SPECIALS 


page 1 Jone 
7 N llustrate 


light, a subject may be positively 


f EASY-WORKING, POWERFUL \ 


WHITNEY-JENSEN No. 241 


HAND NOTCHER 


\ (“LA 
YA 
Send your 
specifications 
for prompt 
quotation 


WEIGHT 
7 LBS. 


Several 
Cata 
EXAMPLES OF 
MAXIMUM NOTCHING 
AND SHEARING OF 
No. 241 NOTCHER 


3] par 
tor tly pre 


ytestspecr 


2\" 
ER pil a 


CAPACITY 
16 Ga. Mild Steel 


Useful for a lot of different notching operations, as 


shown by examples of side, corner, and flange cuts 


with engineering drawina: Very efficient on corner moulding, also shallow sheet 


metal channels. The curved blade hooks to a point 


ana data 
JONES MEANS 
Proven Quality 
HOWARD B. Jones Division 


MH MANUFAC CORPORATION 


notch, 


that will engage a punch prick for exact location of 
WHITNEY METAL TOOL CO. 


— FORBES ST., ROCKFORD, ILL wel” ) 
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In the Washington, D. C., area, scanned and the amount of radio- 
such a system was successfully put activity is recorded. The rate of 
into operation last month. The sys accumulation of radio-active iso- 
tem connects Walter Reed Hosp. topes in the thyroid is then deter- 
with the N. I. H. Anticipated is a mined by periodic, sometimes 
linkup of Boston, New York, Phila- hourly, scanning with the counter. 
delphia, and Washington. The rate of degeneration is deter- 

mined in a similar manner. 
Counters The simplified circuitry for a 

Some brain tumors absorb radio digital counter set-up which is 
active substances. A Geiger counte being used for the study of blood 
can then be used to pin-point the 
location of the defect. Quite 
naturally, the entire brain must be \ a si 
scanned, and at present there are 
two methods. A battery of counters 
can be swept over the skull in an 
are and from their readings the 
affected area can be isolated. An 
other method is to use one counter 
and a mechanical set-up that sys 
tematically scans the entire area, 


sweeping back and forth, forming 
a hemisphere. Whichever technique 


is used, the results are equally : 


definitive. \ 


In conjunction with a “radio 
Fig. 8 (above): Blood cell counter. The flow 
: assembly resistance determining constriction 
can also be used for the study of measures 100 microns diam. by 300 microns 
thyroids. The day after the patient 


active cocktail’, the Geiger counte) 


Fig. 9 (right): Selective amplifiers permit 
; patient to control respirator cycle, eliminating 
active elements, his thyroid is the most discomforting feature 


RECISION 


The Only COMPLETE 
COIL FORM SERVICE 


has had a drink, containing radio 


cells is shown in Fig. 8. The flow 
assembly has a constriction that 
effectively changes the resistance 
of the circuit from the anode to 
the cathode when a cell is passing 
through. This sudden change in 
the circuit creates a pulse which, 
after passing through the amplifier, 
triggers the counter. The circuit is 
energized for a definite period of 
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se) 
COUNTER 


Just a schematic diagram of a 


COIL FORMS and TUBES, SQUARE, RECTANGULAR, ROUND few of the countless shapes and sizes of 
Any length, shape or size from Y,4" to 8”, wall thickness | Sta- Warm rectangular compound melting 
from .010 to .125. Kraft, fish paper, cellulose acetate, tanks available to meet your requirements. 


mylar, polystyrene, quinterra, fibre glass and other 
dielectric materials, including resin impregnated 


Only at Sta-Warm can you choose exactly the melting 
tank you need from such a wide and varied line of rectan- 


BOBBINS ' gular tanks having so many different characteristics and 


Cores fabricated from any of above materials. Metal, 
asbestos, plastic or fibre flanges 


ope rating advantage s 
THE STA-WARM METHOD” of applying efficient 
electrical heat makes this variety possible... to your benefit. 


MANDRIL SERVICE The next time you think of compound melting equip 


Accurately ground steel and aluminum coil mandrils 
at cost comparable to undependable wood or under 
sized steel mandrils. 


FABRICATING SERVICE 
Any special shape or form... rolled, spun, flared, 
punched or formed. 


Ask about Precision’s complete coil form service. 
Request informative bulletin. 
PRECISION PAPER TUBE COMPANY Py mang choos 
2057 West Charleston Street, Chicago 47, Illinois it, Sta-Warm Can 
Plant No. 2: | Flower Street, Hartford, Conn Heat it for You.” 


Represe ves th 9 ' ted Stote / / 


ment, think first of Sta- Warm, leader in solving compound 
melting problems. 


Inquire today. No obligation 


EL CO. 


222 NW. CHESTNUT ST., RAVENNA, OHIO 
Subsidiory of ABRASIVE & METAL PRODUCTS CO. 
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| ANDREW HIGH GAIN ANTENNA IS 


wd UGGED, DEPENDABLE 


4 
Says William E. Whiting, d 
Director of Communications, 
Kern County, California 


TMENT 
MMUNICATIONS DEPAR Telephone 32-1708 @¢ 


RADIO CO | — Ext, 2300 


3-767 


i 
Withes &. Whites boy ep Oa 
Director of Com . 
trailing ASM 
9. ©. Box 043 
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1d win 


Will 
County 


Type 3000A antenna for 

148-174 me range has 6.3 Other high gain antennas with db gains For complete information on Andrew 
db gain. Omnidirectional up to 7.6 are available for 400-420 
with vertical polarization and 450-470 mec ranges 
—eliminates high angle 

(wasted) radiation 

Multiplies the effective 


power of base and mobile 
transmitters. 4a 


ca CORPORATION 
3623 EAST 75th STREET CHICAGO 19 


Antenna systems, write for Communi- 
cation Antenna Folder — No. 15C 


Offices: New York * Boston + Los Angeles « Toronto 
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In This Issue 


Keyed Video Signal Generator 


New Design in TV Broadcast Antennas 


MA 


Cues for Broadcasters 


Checking Video Circuits 02 


Video measurements are complicated 
by dc restoring circuits and keyed 
clamped circuits. A new keyed video 
signal generator solves these prob- 
lems by generating a variable-fre- 
quency sine wave phase-locked to an 
input sync pulse or trigger. 


New High-Power TV 
Antenna 06 


Simplified mechanical construction 
and improved pattern characteristics 
are features of this new design which 
is seen as a successor to the super 
turnstile in high power broadcasting. 


SYSTEMS—WISE ... 


> Latest experiment in stereophonic broadcasting is 
the series of thirteen binaural broadcasts being 
aired by WIRE and WACJ-FM, Indianapolis, Ind. 


MOUNTAIN TOP TRANSMITTER 


WMTW transmits from this station on the peak of Mt. Washington 
in New Hampshire. The rugged tower and building have withstood 
extreme weather at this exposed location during the past 2'2 years 
of operation. All power is provided by Caterpillar diese! generators 


> KISW-FM, Seattle, Washington hi-fi station. is now 


on a 9 A.M.-to-midnight schedule, seven days a week 


> WYES-TV, New Orleans educational television 
station, has begun regular programming. 
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> WBRBR, Staten Island, will operate with new call, 
WPOW, under new owner, Tele-Broadcasters, Ine. 


>’ FCC has authorized TV broadcast stations to 
transmit test signals during programming—as an 
aid to developing and testing methods which may 
possibly be adopted as industry standards. Minor 
departures from signal specs prescribed by FCC 
rules are permitted—FCC requests stations origi- 
nating test signals under this experimental authori- 
zation to notify the Commission. The general test 
authorization ends April 3, 1958. 


> Nationwide sales of GE’s radio and television 
broadcast equipment will be managed by John Wall, 
at GE’s Technical Products Department in Syracuse, 
N. Y. A “ham” for over 32 years, John’s present 


call is W8LJQ. 


>» WNEW, New York, has been purchased for $7.5 
million by Du Mont Corp., subject to FCC approval. 


>KPRC, NBC affiliate in Houston, Texas, has in 
stalled a new Gates BC-5P 5 kw transmitter and 
phasor at their consolidated AM-FM-TV facility. 


> Constant monitoring of TV quality seems possible 
with the new test signals of the Telechrome system. 
The system transmits test or cueing signals during 
the vertical blanking time. 


>KVOO-TV, NBC affiliate in Tulsa, Oklahoma, has 
installed a complete color studio package for the 
origination of film and slide programs. The color 
package included 16 mm film transport equipment, 
dual slide changer, full color switching equipment, 
as well as all the encoding, test, and set-up units 


Keyed Video 


Signal Generator 


With the system described here, components and 
complete television systems can be checked without 
disabling clamps and dc restorers. Frequency re- 


sponse and waveform can be determined in minutes 


by ALBERT J. BARACKET 
Chief Engineer 

Foto-Video Labs., Inc 

Little Falls, N. J 


Fig. 1: Schematic of keyed video processing amplifier section, 
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Fig. 6: Keyed generator test signal. 


Fig. 7: Output of keyed signal generator 


Fig. 8: Output of video system under test 


Fig. 9: Basic amplitude response test signal 


Fig. 10: Composite test signal output 


Keyed Video Signal Generator 


wave from a Keyed Video Signal 
Generator. The frequency of the 
sine wave is continuously variable 
over a very wide range (90 ke to 
10 mc) without affecting the blank- 
ing and syne components. The 
presence of sync permits sync-tip 
keyed 


while the pres 


restorers and clamps to 
function properly 
ence of a quiesent blanking level 
allows “back-porch” keyed clamp 
to continue operating 
Simultaneous Fre yuency Response 
Testing 
For simultaneous frequency re 
sponse measurement of an amplifier, 
camera, Or a complete ystem, the 
Keyed Video Signal Generator ha 
provision for accepting a fre 
quency modulated sine wave from 
a video-type sweep generator, key 
ing it and producing the composite 
video test signal in Figs. 7 and 8 
In this case, the deterioration of 
the high video frequencies evi 


dent as a drop-off in the response 


Due to the phase-locked nature 
of the keyed video signal, the pre 
entation on a picture monitor o1 
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monitor. At the beginning of this 
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tensity were adjusted for a “peak” 
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bars). As shown in Fig. 3, the 
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Tests conducted at thi 


tory and elsewhere show that the 


labora 
observer is aware of a difference in 
high-light intensity of the order of 
0.5 db. This, of course, 1s not pre 
sented as a highly scientific mea 
surement but experience shows that 
it is an extremely useful tech 
for ystem—-testing the res 
power of picture monitors and r¢ 
ceivers. One of great advan 
tages is that it includes the cath 


ode-ray picture tube which is oftet 


(Continued) 


ignored in making monitor or re- 
celver response measurements. 
Quite often, excessive cathode-ray 
beam spot size is an unsuspected 
cause of poor resolving power. A\l- 
though not discussed in detail here, 
the Keyed Video Signal Generator 
has been used in the measurement 
of cathode-ray tube spot size 
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color television, distortion of this 
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(igor uperturnstile antenna has been the basic 
antenna of the television broadcast industry for 
ome ten years, however the trend toward highei 
power and higher gain has introduced increasing com 
plexity which could only be satisfactorily solved by an 
altogether new approach, Therefore a research pro 
gram was undertaken to develop an antenna which 
vould permit simplicity in its mechanical construction 
and feed system, in addition to being capable of ideal 
adiation characteristic for low, medium and high 
gain usage at power levels required in the foreseeabl 
future. This led to the development of the Traveling 
‘Wave Antenna, which should be immediately attra 
tive in the trend toward high gain 
The maximum economy of operation of the tele 

ision transmitter plant for a prescribed ERP is 
obtained by taking advantage of high antenna gain 
In the VHF range this is especially important fo 
channels 7 through 13 where over three times as much 
ERP is permitted as on channels 2 through 6, and 
where the plant becomes more expensive to build and 
to operate. First costs as well as operating costs are 
reduced to a minimum by this new approach 

Karly experience with even moderately high-gain 
intennas Was unsatisfactory because the uniform cu 
rent distribution used resulted in field intensity pat 
terns having deep nulls in parts of the ‘vice area 
This effect was overcome by adjusting the current di 
tribution along the antenna, producing a contoured 
vertical pattern. The best current distribution obtain 
able, however, fell considerably short of ideal, because 


the variation was limited by the number of radiator 
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New Design in 
TV Broadcast 


Antennas 


RCA's new "Travelling Wave Antenna’ for the 
VHF Band features simplicity in its mechanical 
construction and feed system, improved pattern 
characteristics and high power handling capacity. 


By MATTI S. SIUKOLA and GEORGE A. KUMPF 
RCA Broadcast and Television Engineering, Camden, N. J 


along the length of the antenna. Furthermore, as the 
vain was increased, the feed system grew more and 
more complicated. This increased the cost of the 
antenna, and at the same time the large diameter of 
the pole and feed system had an affect on the hori 
zontal circularity of the pattern. To overcome these 
problems and to obtain high values of gain when 
needed, RCA has developed the Traveling Wave 
Antenna for channels 7 to 13 

Description 

The Traveling Wave Antenna utilizes slot radiato1 
in the form of a tube with longitudinal slots cut 
around the periphery. In its simplest form the an 
tenna consists of three parts: input and supporting 
ection, main aperture, and top loading (see Fig. 1 

The antenna has been designed for tower mounting 
Thus part of the pole is buried in the tower. Besides 
providing support, this buried section also forms a 
coaxial transmission line leading into the radiating 
portion of the antenna. Power is fed into the line 
near the bottom end by a tee section to facilitate good 
rigid mechanical support for the inner conductor of 
the antenna. 

The main aperture follows the principle shown in 
Fig. 2. The pole itself forms a coaxial transmission 
line for the antenna. There is a pair of slots every 
quarter wavelength (D) along the pole. Every othe 
pair is in one vertical plane, and the remaining pair 
in another vertical plane perpendicular to this. In 
each pair the opposite slots are coupled in the coaxial 
line in opposite phase, and in each row the side of the 


ipling capacitor or probe alternates to excite all 
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lots in phase. All slots are alike and all probes the 
This 
operate as a turnstile antenna. 

At the top of the antenna the inner conductor 
short-circuited to the outer conductor. This i 
by a sliding contact to allow for differential expansion 


same size arrangement can be visualized to 


done 


between the pole and the inner conductor due to tem 
perature variations. The last two pairs of slots diffe: 
in characteristics and also in dimensions from the 
other slots and similarly 
different. 


works and the 


the coupling networks are 
These two slot pairs including coupling net 


short are called the top loading 


Development 


to develop a VHF high 
which 


The primary objective was 


channel antenna for omnidirectional service, 


would have excellent performance at low cost espe 


cially at medium and high-gain values 
For broadband high-gain antennas it is customar) 
eparate radiators, or at least small group 


length to 


to excite 


of radiators through feed lines of equal 


maintain radiating current phases equal enough to 


entially the 
means that a number of feed lines are 


same radiation pattern across the 


channel. Thi 


needed, and many of the lines are longer than would 


be mechanically necessary. This results in a complex 
construction and affects the circularity of the radiated 
pattern 

In the Traveling Wave Antenna an extremely simpl 
method of feed 1 ipporting pole 


forms the ter conductor of a coaxial transmission 


employed. The 


from the line at each 


feed line 


line, and power is tapped off 


radiator, thus eliminating the need of any 


Figure 3 shows the principle of the feed system ing 


hort rod radiators to illustrate the theory. A num 
ber of radiators per wavelength uniformly spaced are 
loosely coupled to a coaxial line. Because of the num 


ber of radiators and the relatively slight reflection due 
to each, the effect i 


ing. The result is a uniformly 


essentially that of a uniform load 
attenuated traveling 
wave in the line. Since a traveling wave has a linear 
uccessive 


phase characteristic the excitation of each 


Fig. 7: Tuned slots are checked by authors 


radiator will layying from the previou 


amount which depend upon the spacing 


radiators and the velocity of propagation 


If the radiators are alike, their current 


1) Experimental 18-in. dia. po'e 


Fig 9: Phase correction and beam tilting ca 


pacitors (1 
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Fig. 11: Input tee of travelling wave ant Fig. 12: Inner conductor of output tee with transformer, stub and gas stop identified 


TV Broadcast Antenna (Continued) 


same phase relationship as the excitation. Thus the 
radiating currents will be successively lagging, and 
repetition of phase occurs after every guide wave 
length 

To obtain an omnidirectional pattern the radiators 
instead of being in line can be moved around the 
periphery to form a “spiral” as shown in Fig. 4. For 
a horizontal main beam the pitch of the spiral has 
to be equal to the guide wavelength in the transmis- 
sion line. In this arrangement all of the radiators in 
any one vertical plane on one side are in phase, and 
the phase difference between radiators in different 
planes equals the azimuth angle difference between the 
planes, that is, the phase rotates around the periphery 
The rotating phase produces a rotating field which, be- 
cause of the relatively small amount by which the 
magnitude of current changes from layer to layer, 
produces an omnidirectional pattern. 


In practice, however, to insure proper operation two 


modifications have to be made. First, excitation has 
to be made symmetrical instead of asymmetrical in 
order to avoid undesired excitation of the pole itself 
(see Fig. 5). Second, mutual coupling between the 
radiating elements has to be minimized to maintain 
proper phase relationships. Both results can be ac 
complished by limiting the number of radiator pairs 
to four per turn of spiral. This modification reduces 
the antenna to two sets of center fed dipoles, the sets 
being confined to two perpendicular vertical planes fed 
in phase quadrature. The traveling wave nature of 
signal in the line remains, however, since the relativels 
mall reflections produced by the radiator pairs for 
the most part still cancel each other, though not be 
cause of uniform loading by radiator pairs but because 
if the approximately quarter wavelength spacing be 
tween them. We thus have, in essence, a traveling 
wave-fed turnstile antenna 

To further improve the antenna, the dipoles can be 
replaced by slot pairs which are fed in opposite phase 
to produce a dipole type of radiating current ee 
Fig. 6 This reduces the wind loading by eliminating 
protruding radiators, simplifies the coupling circuit 
by allowing capacitive coupling, and improves pattern 
by proper radiating-current distribution. The final 
basic form of a section of the Traveling Wave Antenna 
is thus as already shown in Fig. 2 
As mentioned previously for an antenna to provide 


a distortion-free television service, proper phase re- 


08 


lationships between the radiators have to be main 
tained across the channel. This has been accomplished 
by a very unique design of the Traveling Wave An- 
tenna. In a coaxial transmission line the velocity of 
propagation is normally constant and the wavelength 
in the line varies with the frequency. However, if 
loadings with proper characteristics are imposed on 
the line, the wavelength in the line can be made con- 
stant within a certain bandwidth. This has been done 
in the Traveling Wave Antenna by making the char- 
acteristics of the slots such as to maintain a constant 
wavelength in the line across the channel in question, 
thus insuring proper phase of the slots. The desired 
characteristics for the slots have been obtained by 
determining proper length and shape for them (see 
Figs. 7 and & 

In addition to the slots and the coupling capacitors 
(C,, in Fig. 9) each layer in the main aperture also 
contains another pair of capacitors (C,) provided for 
beam tilting and fine tuning of the velocity in the 
antenna during development. To provide for some 
tuning of frequency either inductive change at the 
ends of the slots or capacitive loading in the middle 
of the slots can be used (see Figs. 7 and 8 

In the main aperture, each slot pair successively 
extracts a portion of the energy from the traveling 
wave, and when the signal reaches the top of the 
antenna, all but a few per cent of the energy has been 
extracted and radiated. The remaining energy is 
radiated by the top loading. Besides contributing to 
the radiation, the top loading also provides a proper 
termination for the main aperture. This operation 
has been achieved by proper characteristics of the 
slots and the coupling networks in the top loading (see 
Fig. 10 

As shown in Fig. 1, the power is fed into the 
antenna through the tee at the bottom end of the 
pole. To provide a broadband low-reflection input, the 
bottom end of the pole forms a quarter wavelength 
shorted stub and the inner conductor on each side 
is equipped with compensating transformers. In ad- 
dition, great care has been taken to maintain proper 
characteristic impedance in the tee joint itself (see 
Figs. 11 and 12 

Characteristics 

Several important design features were aimed at 
and accomplished in the new Traveling Wave Antenna 
as can be seen from the following excellent perform- 
ance characteristics: 

(Continued on page 010 


ELECTRONIC INDUSTRIES & Tele-Tech + May 1957 


© 

7 

' 
oo 

w 
» 
. 
7 
* 
7 
hl 
oJ 


TRUSCON STEEL TOWERS 


help keep your Sports Shows on the air 


28 


This tower stays up... WEATHER or not! Truscon Steel 
Towers have proved more than a match for the recent 


severe Kast Coast hurricanes. That kind of performance 


is typical of 1000-foot-plus Truscon Towers with an 
unblemished field-performance record, 

Truscon offers the top-talent in tower construction 
engineers with the skill and experience needed to give 
STATION KTBS-TV at 


Shreveport, Louisiana 


is 1153 feet tall, 


you the tower you want tall or small guyed or 
self-supporting tapered or uniform in cross-section—for 


AM, FM, TV or Microwave transmission, 


Dependability is extra assurance on a major 


— 
Sens 


investment! Get it by contacting any Truscon district 
office. Or, call us direct at “tower headquarters” in 
Youngstown. Send coupon for literature, TRUSCON STEEL DIVISION 


REPUBLIC STEEL CORPORATION 
1092 Albert Street, Youngstown 1, Ohio 


TRUSCON® Please send me latest catalog showing specifica. 


TRUSCON STEEL DIVISION a 


(su. REPUBLIC STEEL 

TRUSCON 

Gey YOUNGSTOWN 1, OHIO Ci >) 
Export Dept.: Chrysler Bidg., New York 17, N. Y. 


A NAME YOU CAN BUILD ON 
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TV Broadcast Antenna 


(continued from page O# 

1. Improved circularity of the horizontal pattern 
The achievement of good pattern circularity fo 

previous higher gain antennas has been a majo! 

obstacle at high VHF channels 

reasons for this 


There are two main 
First, the pattern produced by the 
radiators themselves may deteriorate because of the 
change of shape or location needed for mechanical 
reason Second, the radiation is often affected by 
large supporting structures or feed systems necessary 
for high-gain, high-power antennas 

In the Traveling Wave Antenna, by using slot radia 
tors in pairs, with successive pairs in space and phase 
quadrature, a radiating-current distribution has been 
obtained so that even for large pole diameters a cit 


In addi 
tion, there are no interfering external elements in the 


culat pattern has been inherently produced 


field. The antenna combines radiating elements, feed 
tem, and the supporting structure in one unil, giv 
ing excellent horizontal circularity Representative 
measurements made at channel 10 by using an 18-inch 
diameter 50-foot long antenna section, which corre 
ponds to the lower sections of an antenna for a gain 
of approximately 18, gave a circularity of 0.7 db 
Fig. 13 At present the Traveling Wave An 
tenna is made only for omnidirectional service 


> Improved vertical pattern without substantial lo 


of gain o7 simplicity of the antenna 


Most broadcaste prefer a vertical pattern vhich 


provides a uniformly high field strength over the 

vice area. This type of pattern can be obtained b 
hanging the amplitude and/or phase distribution of 
the radiating currents along the aperture of th 
antenna. To achieve such a pattern, and still maintan 
a high gain per wave-length of aperture, often re 
quires extensive variations in both amplitude and 
phase for a large part of the aperture. These non 
uniform distributions tend to make the antenna 
complicated and expensive 

In the 


Antenna, when all the slots are alike and coupling 


implest form of the Traveling Wave 


capacitors are of the same size, the attenuated travel 
ing wave in the transmission line and the illumination 
f the aperture decrease exponentially 
lo take full advantage of the excellent pattern 
characteristics of this principle, the antenna would 
have to be tall enough for the energy in the line to 
diminish to a very low value. However, the antenna 
can, for the ame value of gain, be hortened ip 
me third, without any appreciable deterioration o 
performance. This is accomplished by the top loading 
which collects and radiates all of the remaining power 
producing an increase of illumination at the top end 
f the antenna. If no beam tilt is employed, the 
relative phase along the whole aperture i ! 

use an exponential distribution of illumination 
linear phase produces an extremely smooth, nul 
pattern, then even by cutting the infinite antenna te 
finite length, by employing the top loading, and = by 
eaving the off at proper places to accommodate 


(‘ontinu ) page O13 


above) Horiz. pattern of 18-in., 30 ft. section 


r) (above) Magnitude of illumination of new antenna 
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Fig. 15: Example of vertical pattern of gain of 18 antenna 
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Fig. 16: Vertical pattern of gain of 8 travelling wave ant 


Fig. 17: End view, 18-in. experimental section shows capacitors 
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Demonstrating Outstanding Characteristics 
for Forward Scatter Systems... 


Round Hill Field Station, M.I.T.'s Lincoln Laboratories, South Dartmouth, Mass, 


Styroflex Coaxial Cable 


A recent series of experimental tests conducted by the Round Hill 
Field Station of M.1.T.'s Lincoln Laboratories at South Dartmouth, 
Mass., clearly showed that Styroflex coaxial cable has a number 
of practical advantages when used as the connecting link between 
the antenna and transmitter or receiver in forward scatter systems. 


The tests demonstrated the particular importance of these general 
Styroflex characteristics: 


. 1000-foot continuous lengths without splices. 
. Low attenuation. 
3. Excellent electrical properties. 
. Capacity to handle high power. 
. No age deterioration regardiess of climatic conditions. 


An additional advantage of Styroflex—when used as a receiving 
transmission line—is its extremely low inherent noise level. 


Inquiries regarding specific applications for Styroflex are invited. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22,N. Y, 
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lfor Broadcasters 


Carrier-off Alarm 
ALBERT STRATMOEN, Ch. Engr. 
WBPZ, Lock Haven, Pa. 
We have had a lot of trouble 
with our carrier-off alarm receiver, 
mainly because the plate relay 
failed to operate or the contacts on 
the buzzer failed. We made one 
without relays, using an audio osc. 
instead which would be silenced by 
the AVC voltage developed as long 
as the carrier was on the air. 


I2AV6 _{ 


vOl JME 
CONTROL 


V AVC applied to grid 
through cf sisto uts off 


scillation 


Because of the need for an all 
wave set for checking harmonics 
for the proof-of-performance tests, 
a Heathkit AR-3 communications 
receiver kit was purchased. This 
kit provides for CW reception by 
means of a tuned circuit in the 


cathode-to-ground lead of the Ist 
audio tube, a 12AV6. We had no 
particular use for this feature so 
we substituted an audio transform- 
er for the coil and increased the 
value of the capacitor so that oscil- 
lations would take place at an audi- 
ble frequency. 

AVC was applied to the grid of 
this tube through a 1 Meg resistor 
to cut off oscillations as long as the 
carrier is on the air. The kit has a 
slide switch on the back of the 
chassis that is normally used 
noise limiter circuit. The 
AVC is connected in series with 
this switch so that when the re- 
ceiver is to be used for ordinary 
reception the phone-CW switch is 
turned to phone, shorting the 
cathode to ground and stopping 
oscillations. The switch is opened 
to remove AVC voltage from the 
grid. , 

The transformer should be one 


for a 


having 2 nearly equal windings of 
considerable inductance. An inter- 
stage transformer or a class B 

put transformer would be suitable. 
If one winding is of greater induc- 
it should be on the grid side. 
It may be necessary to reverse the 
leads to one winding, if it 
that the tube 
pitch can be 


tance, 


is found 
fails to oscillate. The 
varied by changing 
transformers or the size of the tun 
ing capacitor. 


Fixed Vacuum Condensers 
GEORGE S. WOODS, Ch. Engi 
WRUN, Utica, N. Y. 


Our station has improved per- 
formance and reduced the mainte- 
nance costs of its transmitter by 
replacing the existing condensers 
in the tank circuit of the final stage 
with Amperex fixed vacuum con 
denser 

The RCA Type BTA-5F 5-kw 
transmitter was modified by re 
original combination 
of 4 mica condensers with Amperex 
Pypes VC25 and VC100 

The higher “Q” of these Am 


perex capacitors have improved effi 


placing the 


ciency of the output stage by bette: 
than 6 The greater circuit effi 
ciency has made it possible to ob 
tain full output from the 892-R 
final amplifier tube with 
Input 


reduced 


012 


Final tank circuit after simple modification 
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Two-Man TV 
STEPHEN J. STANLEY, 
Ch. Engr. 
WTRI, Albany, N. Y. 


Here at WTRI, we have success- 
fully operated a TV control room 
with only 2 technicians, 
audio, one on video. 

The audio end presented no prob- 
lem. 

Co-ordinating video operation to 
one location was a little more com- 
plex. The original installation called 


one on 


Modified projector eases remote operation 


for a third man, a_ projectionist. 
His duties consisted of loading the 
slide and film projectors and switch- 
units on director’s cue 
duties are now divided be- 


ing these 
These 
tween the video and audio men. 
The switching and advancing of 
the slide projectors is done at 
the switching position. Individual 
Variacs also control lamp illumina- 
tion, permitting optical dissolve be- 
tween projectors Film projector 
Stop-Start-Still as well as douser 
control is also operated. from the 
switching position. One interesting 
sidelight here is that only one 
fader is used for film. The douse 
control also operates separate re- 
audio to this fader. 
This makes for ease in operation 
as well as perfect 


lays feeding 


audio-video syn 
chronization on film segues. 

The photographs show how the 
pair of Spindler-Sauppe slide pro- 
jectors were mounted with the 

mirror mounts to 
permit with individual 
7 in. lenses into the film camera 
Also shown in the photographs is 
a numbering system we developed, 


home-contrived 
shooting 


15 in. away, 
to know which slide is ready. 


enabling the operator, 
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TV Broadcast Antenna 


(Continued from page 010) 


the flange joints, a vertical pattern 
is obtained which still is almost 
ideal. It provides the service area 
at most locations with a uniformly 
high field strength (see Figs. 15 
and 16). These patterns are cal- 
culated, but representative mea- 
surements have substantiated the 
validity of the calculations. Beam 
tilt can be easily incorporated into 
the design if desired. 


3. Low VSWR and input im- 
pedance: 

The traveling wave nature of the 
feed already reveals that a low 
VSWR exists all along the antenna 
except for the top loading. This 
characteristic, inherently gives the 
antenna a good input VSWR with- 
out any compensating or matching 
devices. Further improvement is 
obtained by adjusting the input slot 
pair to half the loading of the 
others. The input tee has been 
broadbanded to provide a smooth 
transition from the transmission 
line to the antenna. Measurements 
made on a representative section of 
a gain of 20 channel-10 antenna 
showed the VSWR to be equal to 
or less than 1.036 to 1 across the 
channel. At lower gains it is slight 
ly higher. 

At present, antennas are being 
made for 50-ohm input impedance. 


1. High power handling capacity: 

With the trend toward increase 
in allowable and desired ERP, an 
antenna should have not only ade 
quate power handling capacity but 
preferably more than needed to 
allow for future increases of ERP 
For mechanical reasons, the trans 
mission line in the Traveling Wave 
Antenna has a very high powe1 
handling capacity. Since there are 
no feed lines, the maximum power 
is limited by voltage gradients in 
the components, the capacitors, the 
slots and the input section. All of 
these have very little effect on the 
other characteristics of the antenna 
and therefore have been designed 
for any practical power-handling 
capacity needed in the near future 


5. Aperture efficiency and gain: 


The maximum theoretical gain 
per wavelength that can be ob- 
(Continued on page 014 
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Conrac QUALITY in a 
21-inch COLOR Monitor 


MODEL CH216 with 
CH-103 Tally Light 
Installed 


© A majority of stations and all of the networks are 
using Conrac monochrome monitors. Their engineers originally 
specified Conrac monitors because of Conrac’s outstanding 
quality. Now, as these stations add color facilities, their engi- 
neers are again specifying Conrac ... the new Conrac CH21B 
color monitor. 
The CH21B is a 21 inch self-contained picture monitor that 
operates from either NTSC encoded color video signals or from 
simultaneous red, blue and green video signals. It employs a 
three-gun tri-color picture tube ... type 2LAXP22A. 
All operating and set-up controls, as well as a test point for 
Y, I, Q, R, G or B are accessible from the front. A switch con- 
nects the I channel to the red gun and the Q channel to the green 
gun so that hue and quadrature may be set without the use of 
an external oscilloscope. Front panel adjustment of field purity 
is obtained through the use of electromagnetic rim-purity coils 
fed from a regulated supply. 
The monitor, its kinescope, and its fully regulated power sup- 
plies are contained in a welded aluminum frame that is equipped 
with a removable front mat and trap door to cover the controls. 
Overall size is: 29” high, 2734” wide and 2614” deep. Available 
accessories include cabinet enclosures and a tally light system. 
Since the Conrac CH21B Color Monitor was introduced at the 
NARTB Show, orders have been received from a number of 
stations and networks. You can receive early delivery on an 
order placed now. Schematics, engineering data and specifica 
tions are available on request. 


Conrac manufactures 17, 21, 24 and 
27-inch monochrome monitors in 
models for control room and studio 
use, and the AV12A Tuner for 
monitoring and rebroadcast use. 

Details are available upon request. 


CONRAC, Inc. 


GLENDORA, CALIFORNIA 


Telephone: Covina, California, Edgewood 5-1241 
Circle 130 on Inquiry Card, page 101 
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RCA POWER TUBES 


High-Efficiency 
Electronic Heating 


For long-term power delivery in dielectric- 
and induction-heating equipment, RCA 
offers industry an established group of 
electron power tubes for heavy-duty serv- 
ice. RCA tube design, associated with high- 
efficiency circuits, is your assurance of 
maximum power outpult—around the 
clock, Conservative ratings provide re- 
markably low tube cost per hour of equip- 
ment operation 

RCA Power Tubes are available in a 
wide choice of power ratings and fre 
quency ranges. For prompt delivery on 
RCA power types, call your RCA Indus- 
trial Tube Distributor. 


FREE TUBE GUIDE 
24-page data book 
let (PG-101-C) on 
RCA power tubes, , 
rectifiers, thyratrons, / 
ignitrons, magne 
trons, vacuum-gauge 
tubes. Write RCA 
Commercial Engi- 
neering Section 


E50T Harrison N J 


TUBES FOR INDUSTRY 


2 Radio Corporation of America 
Tube Division Harrison, N. J. 
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TV Broadcast Antenna 


(Continued from page 013) 
tained for an omnidirectional an- 
tenna which is uniformly illumi- 
nated is 22 per wavelength of 
aperture. Such an antenna would 
have zero nulls over its entire ver 
tical pattern Furthermore, be 
cause of mechanical disymmetries 
in any practical design, the ideal 
Based 


measurements, most 


can never be fully achieved 
on accurate 
practical antennas have gains be- 
tween 0.8 to 1.0 per wavelength of 
aperture depending upon the 
amount of null fill used. In the 
simplest form of the Traveling 
Wave Antenna, as discussed herein, 
the antenna has a power gain of 
about 0.9 per wavelength of aper- 
ture. This 
can be expected for the type of null 


gain is about as high as 


less radiation pattern in question 
from approxi- 
mately 6 to 20, at VHF high band 


an be achieved 


At present, gains 


6 Simplicity of feed ystem and 
radiator 
In the Traveling Wave Antenna, 
the feed 


the antenna, and 


system is completely inside 
therefore, any 
effects on the pattern have been 
addition the feed 
system is very simple, formed by a 


eliminated, in 


large coaxial transmission line and 
All of the com 
ponent are protected 


coupling capacitor 
against 
weather, thus providing maximum 
reliability 
The radiators of television 

tennas normally hi possess 
broadband characteristics or to be 
compensated by proper additional 
networks to maintain a low input 
VSWR 
to greater size and thus increase 
the wind load. Net work 


the complexity and cost of 


Broadband radiators tend 


again in 
crease 
the antenna 

In the Traveling Wave Antenna 
the low input VSWR is 
provided for 


inherently 
The radiators on the 


other hand maintain a constant 


wavelength in the transmission 
line, which also requires specific 


These 


however, are very 


characteristics for them 
characteristics 
close to the “natural” characteris 
tics of simple radiators like slots. 
This results in a mechanically sim 
pler and more economical antenna. 


i Transmission line connection: 


At present the Traveling Wave 
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STAND-BY 


TV TRANSMITTING 


ANTENNAS 


for channels 7-13 


AURAL | VISUAL 
“| TRANSMITTER 


A simple versatile and ¢ 


standby system consist 


aaaiistin al 
ing Of two separate bays of 
the AMCI Type 1020 Antenna 
mounted on a mast or existing 

ley ¢ be used with a 


No diplexer 


Lhe aural 


O KW transmitter 
of any kind 1s needed 
ind visual transmission lines need 
equal lengths 
Write for Bulletin L-4 


not he Oj] 


ANTENNA SYSTEMS — COMPONENTS 
AIR NAVIGATION AIDS — INSTRUMENTS 


ALFORD 


\/ j / y 
Vanujacturing Co 


299 ATLANTIC AVE BOSTON MASS 
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Antennas are equipped with a 
transmission line 
the tee A 


notch diplexer or filterplexer is re 


single 6'!<-inch 


connection at input 


quired 


3. Lou 


tural 


Wind 
sideration because it greatly affects 
the the 
ture. The smooth cylindrical shape 
of the antenna is 


wind load and high struc- 


strength 


load is an important con 


cost of supporting struc 


ideal in this re 
spect. 

The antenna itself is designed to 
withstand 


wind pressures of 50 


pounds per square foot on flats or 
331, psf on cylindrical surfaces. It 
110 
miles per hour (true extreme with 
The steel 
made of rolled 
flanges 


is rated for a wind velocity of 


no ice on the antenna 
outer conductor is 
pipe weld-neck 
full strength welded to each end for 
All stress cal 


culations are certified by consulting 


steel with 


coupling to its mate 


engineers 
9. Weather 
Like all 


posed to 


protection 
broadcast 
the 


antennas ex 


elements, great care 


WOW/FLUTTER METER 


MODEL 2800 This; 
Meter reads RMS flutter dire 


ments. Two stage 


stable Wow and Flutte 
tly with mir 
number of operating adju 
limiting gives 5 accuracy at any ing 
0.1-50 volts a 


betweer 


Tuning ind or gives fail safe assurance that 


s are obtained. Usable 
0.02 


utter readings from approxin ) 


itely 
to 3 n three scales. Output filter selects wow 
wow /t utter, 3 ke constant freaquer y te 


t for 


flutter, or 


3! outs recording. Meets or surpasse 


1RE-SMPTE-ASA standards 
Model 2800, $295 FOB Concord 


a4 


Write for technical data 


DONNER Semeanse 4 


849 Galindo Street 


Concord, California 
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design for 
lightning, 


sudden 


must be exercised to 


wind, snow, rain, ice, 


electrolysis, sun rays and 
changes in temperature 
The steel 


fabrication, is hot dip galvanized 


outer conductor, after 


for both better conductivity and 
weather protection. 

Slot covers are fastened to the 
pole over each slot. They are made 


of special polyethylene that is not 
affected by 
the 
cold 


inside 


from 
the 


condensation 


ultraviolet rays 


sun, nor embrittled from 
To take care of 
the 
made for drainage. 

The 
nent items are selected to insure no 
effects 
due to dissimilar 


antenna provisions are 


materials used for compo 


corrosion from electrolysis 


metals or chemi 
cal action due to industrial areas. 
slot 


is highly improbable that lightning 


Since radiators are used, it 


will damage the antenna. However, 
to protect the 300-mm code beacon 
at the top of the antenna, provision 
is made for lightning by installa 
tion of a lightning protector which 
the The 
the conductot 
at each end of the antenna provide 
the 
mission line and transmitter 


also supports beacon 


yrounding of inne) 


further protection § for trans 


Video Test Signal 


(Continued from page O04 


amplifier under test 
the 


which has dl 


how 
filter 
fre 


and 


Fig. 12 
output of a high pa 
the low 


Fig. 11 


frequency in 


scarded 
quency. components of 
the 


Differential gain is evi 


kept only high 


formation 
ignal gain 


a drop in small 


dent as 


at the 


“white” end 


Fig. 11 


Differential test of video amp 


V ideo 


The use of keyed 


prove d by 


| 
Iyenal 


ha been considerable 


experience to be a rapid 


Continued on page O16 
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COMPUTER TUBES 


Sustained Reliability 


For 
long periods of operation under cutoff con 


ditions 


100% 


high emission capabilities 


for exceptional consistenc 
current during “On 

service, specify R¢ 
Quality performance is a 
microscopic inspection at ¢ 
of tube manufacture 


for 


even after 
y of plate 
reliable 
lubes 
(1) rigid 
very pha ¢ 
(2) factory tests under 


for long 
A Computer 


tire 


ured by 


typical electronic computer operating condi 


tions—including checks for cathode inter 
face, interelectrode leakage, high-resistance 
and intermittent shorts, and (3) tube life 


tests for conduction 


standby Operation, sta 


bility, and survival rate 
See your RCA Industrial Tube Distribu 
tor for the computer tube types you need 


For prompt service 


For free technical 
data on any of the 
following RCA Com 


puter 


RCA 


Engineering, Section 


E£50Z 


Jersey 


Circle 


Tube types 
5915, 5963, 
5965,6197, 6211, 
6350, 6887, 


Commercial 


Harrisor 


call him 


5964, 


write 


New 


TUBES FOR INDUSTRY 


Radio Corporation of America 
” Tube Division 
133 on Inquiry Card, page 101 
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oe 
ELECTRIC PLANT (Continued from page 015) 


CC 

. nan accurate measurement technique in 

ecstacy one the testing of amplifiers, cameras, 
studio systems, microwave links, 


transmitters and complete TV sys- 
tems. Tests conducted successfully 


Broadcasts oon are the following: 


Frequency response and ampli 


from anywhere te: tude linearity of TV Transmit- 
" , ter—without disabling clamps. 
with Onan power 


Complete studio on wheels has 
two transmitters, turntables, 
P.A. system, receiver, program 
console, lights, electric clock. 


An Onan single-cylinder, air-cooled Electri 

Plant, Model 2LK1h, powers all the electri 

cal equipment in this mobile unit of KPOJ 

> so ) . . ° 

Portland, Oregon It develops 2,000-watts, Fig. 12: Test output of high pass filter. 

60-cycle, 115 volts, with excellent stability of 

frequency and voltage Frequency response and ampli- 
Onan’'s exclusive Vacu-Flo cooling system tud ] ar > TV Mier 

permits mounting the plant in a closed com tude linearity of BLICTO- 

partment. Electrically started by push button, wave without disabling 

the plant runs smoothly, quietly; requires 

minimum servicing. Models from 500 to 75,000 Z 

watts A.C. Also D.C. and Battery Charging Plants I requency response and am- 

plitude linearity of TV Studio 


Equipment—-without disabling 


D. W. ONAN & SONS, INC. ra 


Sweep generator signal keye 


clamps 


Write for folder on mobile installations 


3011 University Ave. S.E., Minneapolis 14, Minnesota 
for quick, simultaneous’ re 


ELECTRIC PLANTS «+ AIR-COOLED ENGINES + KA® KOOLER + GENERATORS 


nse ‘asurements 
Circle 134 on Inquiry Card, page 101 Pe ee 


Direct resolution check of pi 


| 5 ture monitors with no need for 
BUYER S UIDE hookup of oscilloscopes Ol 
> voltmeters 


Test of uniformity of focus o1 


SAVES you MONEY i cathode ray indicators. 


Kg 
ry 
on EVERYTHING in 
¢ MICROPHONE FLOOR STANDS 
¢ MICROPHONE DESK STANDS 
* BOOM STANDS and Accessories 
LOUDSPEAKERS and Accessories 


Complete with illustrations, descriptions, specifica- 


tions, applications and prices — ONE source for ALL 
Shown here: New 
your needs! 


Model BS-37 'PORTO- Fig. 13: Keyed Video Signal Generator 

BOOM" forstudio 

and portable use. 18- ATLAS — the complete Overall frequency response of 

foot boom extension quality line of Mike Stands, 

List $625.00 Loudspeakers and acces- 

USER NET $375.00 sories since 1930 , loscope with no need for 
hook ip of auxiliary oscillo 


waveform monitors and oscil 


opes oO} voltmeters 
(s) ‘ ‘ \ Timing and pulse width mea 
: irements of syne pulses 


Fill OUT COUPON NOW 
Differenti: gain and phase 


ATLAS SOUND CORP. ate measurements at any fre 
1445 — 39th Street, B‘klyn 18,N.Y. quency in color sideband range 
in Canada: Atlas Radio Corp., Ltd., Toronto, Ont 

PLEASE SEND FREE BUYER’S GUIDE parenanees 

a ws l endt: ‘Television DC (¢ 

CO. NAME Levie March 194% 

CO. ADDRESS + AJEE paper on | 


CITY STATE ate anos ¥ mn - amg 
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Planning better 
communications? 


ae 
a lS 


Microwave may be the answer 
...and Blaw-Knox has the towers 


& Jaal 


AZ 


- 


Improved service, reduced maintenance, and 
economy records of pioneer microwave in 
stallations are responsible for many com- 
panies planning new communications paths 
through the sky. Quite possibly, microwave 
can best answer your growth problems, and 
Blaw-Knox can best answer your tower 
questions. 


Fa 
ner lt 
ahd sot 
<2. 


- 


Pg Pe 


2vVa~Y. 
~Jo4 


Sr ae 
4 ¥ 


i he VN 


ow? 


Tava, 
Ae toe 
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Blaw-Knox Microwave Tower designs are 
based on more than 40 years of experience 
in building towers. For example: 


Ss 
Zo4 


SVS 


¢ The first Blaw-Knox Towers, four 300’ 
self-supporting towers erected over 40 years 
ago in Alaska, still stand in good service. 


¢ The world’s first atom bomb was sup- 

rr . . 
ported by a Blaw-Knox Tower, ushering in 
the Atomic Age at Alamogordo, New Mexico, 
in 1945. 


¢ First electronic contact was made with 
outer space by a radar signal to the moon, 
beamed from a Blaw-Knox Tower. 


From such varied experience as this, Blaw- 
Knox engineers are well qualified to design 
and engineer the type of tower system that 
will best meet your present and future re- 
quirements. Blaw-Knox Microwave Towers 
meet or surpass government standards and 
recommendations of the Radio-Electronics- 
Television Manufacturers Association 
for safety, wind loading and quality of 
construction. 


1e » fi , : P .T Type ML-210 Blaw-Knox 
Get the Full avory of Blaw Knox lower self-supporting tower for 


design, engineering and fabrication services. es microwave communications 
Write today for your free copy of new 
Bulletin 2538. 


= = 


. 
= ae 


BLAW-KNOX COMPANY MICROWAVE TOWERS 


, . Guyed and self-supporting Microwave Towers, custom-built 
Equipment Division ; aa aaah Pn or 


for each installation and Tranamission Towers Antenne 
° “ . Towers —guyed and self supporting for AM FM-TV, Radar 
Pittsburgh 38, Pennsylvania parabolic antennas and other special structures 
Special Blaw-Knox guyed : 
tower for microwave com- 
, sle 1° Ce age 10 
munications Circle 136 on Inquiry Card, page 101 


Medical Electronics (Continued jrom page 135 set the actual X-ray can then be 
considerably lessened 


time 80 that the total count indi heet, which will perform all of Cardiology 
cates a rate 1 his rate can then be these functions automatically 
i ; —_ alt Io get back to the patient, an 
ompared with that of other I { | t it t 
Rlaneal : ( , ve , er s acous 
specimen Physician s Protection ther development perm! acousth 
mapping within the heart A 


special ceramic element built into a 


Another interesting facet is that 
in which not only the patient bene- 


fits but also the physician. This is a if 
" oduce to a veln : 0 
even those without any technica! development of Dr Russell H. une ' a ; a 


Automation 


uniquely designed cardiac catheter 
It is readily recognized by all, niquely gn , 


training, that servos and auto Morgan of the Johns Hopkins 


mation can do a much better job Hospital, Baltimore, Md., 


than humar being when the referred to as an image intensifie) 


peration is repetitive. Such thing \ good X-ray doctor will make a 
is day-dreaming and weariness do dynamic 


and is 


study with a fluoroscope 


not affect a machine a they would not lati tudy vith a phot 


When using a fluoroscope, not only 
mentious that person may be the patient but 


technician, no matter how con 


also the doctor i 


Elimination of all possibility of exposed to the ray The patient 
human error is the goal of medica is Subjected to the rz only briefl 


electron in the field of research tor may exposed a 


Where a person must take nume) muct 1D times a da 
sus readings of a similar nature The image ntensifier actuall Fig. 10: The “radio pill” transmits an 
then correlate, then extrapolate a closed circuit TV permits lower signal which is externally detected 
nd finall record, there ji the ing of the dosage that the patient 
possibilit f four or five humar receive and can practically elimi there passed into the heart using 
errors. The human error will be nate the operator’s exposure, be vel established techniques — of 
liminated when we have a “littl Ci e the viewer can be located ardia catheterization Double 
black box” that will go between the it a remote location. The device hore catheters have been con 
rigina instrument uch i it permits electronic contro! of inten structed which allow for measure 
pectrometer, and the final record St) id contrast much like a T\ ment of pressures within the heart 


alam pe TELEFUNKEN 


with BW -> INDISPUTABLY... 
CONTACT BEAD CHAIN : cal a the world’s best professional 


PINS microphones 


4 : 
*} Multi-Swage Parts PLEASE ASK ABOUT OUR DYNAMIC 


MICROPHONES FROM $40.00 
—————— }* TO $90.00 


also PRINTED CIRCUIT - *390. < 
MINIATURE PARTS *¥ ae. ' 


; MERICAN |, 
Jept. TT 
Contact pins, terminals, jacks or : only 41/2" his 


A pr a Fue wc. | 7 Park Ave 
any small tubular ports. Maximum , oils New York 16, N ¥ 
%"' diameter x 14" length 


Send sketch for quotations 
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BEAD CHAIN DRIVES NOTICE TO SUBSCRIBERS 


d positive d tion tronst 
ee eet eee ee \ change of address requires four weeks 
at for less cost! 


notice. Please notify the Circulation Depart 
CONTACTS ee <a ny ment, ELECTRONIC INDUSTRIES & Tele- 
mm | * i - ff % ; Tech, Chestnut & 56th Sts., Philadelphia 39, 
Sra “¥- ak ec Pa., as early as possible. Include, if you can, 
celal the imprinted strip on the magazine wrapper 
ry ER Send for Multi-Swage or snowing exactly how it is now addressed. This 
Beod Chain Drive Catalogs! will enable us to put the change into effect 


THE READ CHAIN MFG. CO. with a minimum of delay. Also, please notify 


201 Mountain Grove St., Bridgeport 5, Conn. vour local postmaster 
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if the heart by shocking one set 


tematic pulsing can free the seizure 
COMPLETE LINE for every Military and Special purpose. 


of muscles and then the othe 


By using ultrasonic techniques @ Yokes for 7/8”, 1-1/8”, 1-1/2", 2-1/8" neck diameter 


haart Salaanaine same Sahat ER tubes 

more conclusively than by EKG ad 
os 2a re ' “de esigns. 

Che principle is as follows: The e Rotating and fixed coil desig 


distance between the suter skin e Core material to suit your requirements, 


if the same time that sounds are 
being recorded. (See Fig. 2. 

Cardiologists have discovered 
that low voltage shocks can also 
overcome fibrillation, a condition 
in which various groups of the 
heart’s muscle fibers beat indepen- Ss 
dently and without rhythm. This S, 
condition occurs frequently during SF, 
operations when the patient suffers A 
from heart disease. Electrodes are Ss 
placed in position around the heart 
and should fibrillation occur, sys- 

nd the heart is measured and with 
very breath the difference — is Special test instruments can establish your yoke 


registered. Should any defect exist 


; a 
deflection parameters lo an accuracy of 0.1%. 


that would cause a flutter, it i 


mmediately apparent by the 


Consult Dr. Henry Marcy or Bernard Cahill on 
, your new applications today. 


change in the cyclic p 


\s an example f whi con Series aiding field and paralle 
tinuing research cat 0 Dr (bucking) field designs 


. 
Herman P. Schwan vho holds a SVNITONIC 


Associate Professorships in the 
Medical Schoo! ind =the Moore 170 industrial Road * Addison, Il. INSTRUMEN TS, INC. 


School of Electrical Engineering Circle 139 on Inquiry Card, page 10) 


both of the University of Pennsy) 


vania, indicates that a new deep 
ota TRANSISTORIZED 
itilize a frequency much lowe 
than the 2450 Mc which has beer 
erving the medica professior FREQU ENCY METER 
nee 1947 

Difficulties 


Probably the most outstanding 


¢ 10 cycle—100 KC 


+ ° 
difficulty is that of collaboration . 2% accuracy 


Not only must the engineer ane 
the physician work together but 
they must also be able to under 
tand each other 

There are only a few men with 
experience in both fields, that is 


electronics and biology. Because the 
RANGE—10 cycle-—100 KC 


lemand for people with experience ; 4 ranges 100, 1K, 10K and 

n both fields individually is s¢ . 100K full scale 

pronounced, finding a man _ with INPUT VOLTAGE 0.2 to 60V rms 

experience in both fields is very INPUT IMPEDANCE-—1K 

difficult, ACCURACY 2%, regardless of 
Special acknowledgment should MODEL FM-241 wave shape, down to 

be given to George Z. Williams, 10% duty cycle 


M.D., National Institutes of Health $q a” eee sr + 1000 HRS 
e e 
Lethesda, Md., Herman P. Schwan, Neher: Pans’ Adeut SIZE—6 8% “9 
ote ane a eris 2 x ‘4 x 


Ph.D., and Makeo Murayama, Ph available for mounting with 
, ssthstcchas : TL! modular instruments WEIGHT 3 Ibs 
I) both of the University of 


Pennsylvania Philadelphisz Pe 
+ yen op aeaianee TELETRONICS LABORATORY, IN . WESTBURY LEY. 


this article possible 
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Beta Gauge into the ionization chamber This ac voltage is a function of 


Since the backing material is of Q, C, and dC. In order that such a 

(Continued from page 74) saturation thickness, the amount of vibrating capacitor can be used on 
radiation backscattered is propor a reliable measuring system C and 

indicate whether the material! is too tional to the density-thickness of dC have to be kept constant, or a 
heavy or too light the material to be measured system has to be found that will be 
For deviation gauges Kq. 3 will hardly affected by changes in these 


have to be modified Vibrating Capacitor parameters 
; GW V A very good and accurate method The easiest way to accomplish 


GaRN. (e+ os 8 is se ull balancing sys 
il . : of measuring the minute current this 1 Bag use 8 2 ne SF 
(igh as | i » tem. The output voltage of the 
for radiation gauge application has f th ; 
7 re ‘ is @ ale ‘ > ‘ . . svste S £ easure the chary 
where V’ is equivalent voltaye of a been found by using a vibrating ystem h 1 e 1 / re 0 lary 
sire ensity . 288 1. ¢ the vibrating capacitor and 
desired density thickne capacitor. The vibrating capacitor endiew a . ee ; 
aaren let tennsinane then independent of the capacitance 
se 78 as Uf oO Ac ans cS - en ‘ 
Backscatter Gauge : Since negative feedback is a null 
; a regular ac amplifier can be used ; 
Electrically a backscatter gauge, . system, it is extensively used in 
F « ‘ ' , and finally with a phase sensitive ' , brat 
‘ig , is ite simile to the i ¢ ati é res witn vibrating 
nti — ' ” * ' . es 1 detector we get de back which then — id f mpanaiccan 
rpt t : scr “li , { ‘apacitors é ; ‘ourse, 
orption gauge described above cam ta faitlenbel on eameiiel. capacitor In addition, of course 
is usually used to measure thick negative feedback provides’ im- 
Let us briefly describe the opera- 
ness of a material which is applied ‘ proved and stable operation with 
tion of a vibrating capacitor. If a 
to another heavier material, e.v., a é variation in tube characteristics 01 
‘ charge Q is placed on a capacitor ( 
coating process or tinning of metal S aging of components 
then the voltage V across the ca jet ; 
It is sometimes used in hard to get aca There is one major source of zero 
pacitor is by definition 
at place where an absorption drift in the vibrating capacitor due 


V a/\ , to contact potential. This is a re 
If C is changed by an amount of sult of the 


yauge would not fit 


In a backscatter gauye the radio difference in the work 


"fe will change by dV and Q 


active source is on the same side as functions of the two surfaces of the 


of remains constant, then plates of the vibrating capacitor 


the ionization chamber. Some 
the radiation is absorbed by the dV/\ dC /¢ s However, by using very closely 
material to be measured, some is If © is varied periodically, a peri controlled manufacturing processes, 
absorbed by the backing material odic voltage appears across the ca including vacuum plating, it is pos- 


and the > s “back scattered” pacitor sible to keep the contact potential 


FREQUENCY RESPONSE 
Recorder - Mode! SL-4 


Featuring 

@ Convenient rack-mounting 

@ Easy linkage to auxiliary ap- 
paratus like beat frequency 
oscillators, analyzers 

@ Ink recording, 4” wide chart 


* W @ Lever arrangement for chart 
speed selection 
u L , @ Electronically controlled 


; pen speed 
WE ARE SPECIALLY ORGANIZED Teal Ww ; @ Interchangeable input po- 
TO HANDLE DIRECT ORDERS OR “Tl. « tentiometers available for a 
ENQUIRIES FROM OVERSEAS “5.5 | WM \ variety of scale functions 
SPOT DELIVERIES FOR U.S. [ | 197. | .6 (db, Linear, square root, 
BILLED IN DOLLARS — la phon). 
SETTLEMENT BY YOUR CHECK : » MODEL SI-4 can be supplied as 
CABLE OR AIRMAIL TODAY , MARINE RECORDER, in water-tight 
f enclosure—for rugged naval and 
mA KLE f ‘MX and SM’ SUBMINIATURE CONNECTORS toagien soquasments. 
N Constant 500 632-702 impedances Bulletin will be sent upon request 


Sound Apparatus Co. 
TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND = casces, reanseao, conoon STIRLING, NEW JERSEY 
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very small. In addition, contact po- 
tential is canceled out by inserting 
a voltage equal and opposite in 
series with it. 


Radiation Gauge 
The basic radiation gauge con 
sists of a measuring head (directly 
built into the process machine) an 
indicator and nominal value setter, 
and a console holding the electroni 
components, the recorder, tolerance 
indicators, and controls 
The overall block diagram of a 
radiation gauge is shown in Fig. 7 
Radiation is emitted at source S 
Part of it is absorbed by the mate 
rial M and the rest enters the ioni 
zation chamber causing ionization 
of the gas and current through R 
The de voltage’ V, developed 
charges one plate of the vibrating 
capacitor. The other plate of the 
capacitor is charged by the adjust 
able voltage Vp. 
Now, one plate of the vibrating 
capacitor, which is in form of a 
diaphram, is mechanically vibrated 
inusoidally by means of the oscil 
lator. The oscillator frequency is 
1000 cps so chosen as to have no 
interference with 60 cps line har 


monk The de voltage 
Vi \ \ 4 


which is impressed across the vi 
brating capacitor © is changed to 
a 1000 cps ac voltage and amplified 
the preamplifier and the ampli 
The amplified signal is con 
verted to de by a phase sensitive de 
tector, indicated and recorded, used 
for automatic control purposes, and 
fed back through resistor R, 

The above mentioned value V, is 
set by potentiometer P in the feed 
back loop of the gauge. The poten- 
tiometer is connected to a very pre- 
cise and stable constant current 
ource. It serves as an adjustable 
reference standard 

The dial is very carefully cali 
brated from the absorption curve 

See Fig. 3) of the material to be 
measured and/or controlled. It is 
then possible to adjust it in such a 
way that the voltage V,. is equal to 
voltage that would be developed 
across R if the weight per unit area 
(or the thickness) of the material 
measured is equal to a nominal 
value. 

Hence any deviation of the mate 
rial to be measured is indicated 


(Continue d on pade 142) 
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FOR HIGH ACCURACY DISPLAY SYSTEMS 


We specialize in the design and manufac 
ture of precision deflection Yokes for mili 
tary and commercial applications. Phone 
or write for immediate engineering evalu 
ation of your critical display problems 


Phone DAvis 7-1123. MAHWAH, N. J 


mO; 


Constantine Enginecring Laboratories Co, 


MAHWAH, NEW JERSEY 
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TERMALINE 


COAXIAL LOAD RESISTORS 
50 ohms DC to 4000 mc—5 watts to 2500 watts 


The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and VHP 
Design is such that normal reactance is put to 
work producing a pure resistance over an 
extremely wide frequency range. Acting as @ 
botromless pit’ for RF energy, chousands of 
TERMALINE units are in daily use in high 
frequency applications 


Model 
eor 
80M 
BOA 
8) 
eis 
62 
682A 
82¢ 


Cont Power Rating input Connector 
5 wotts UG-238/U 
5 watts uG-218/U 
20 wots UG-238/U 
50 watts UG-238/U 
80 wots UG-238/U 


500 werts Adaptor to fit UG- 
‘ 


500 wotts 
2500 watts 216/U supplied 


Adapters or cable assemblies for standard 
coaxial line available 


ALL TERMALINE units, except Model 82C, are 
sett-cooled. Substantial quantity discounts. 


UTERATURE UPON REQUEST 


B'i'R'D 
ELECTRONIC CORP. Ailes 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


TERMALINE Coaxial Line Instruments 
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VAN GROOS 


ELECTRICAL 
and 
ELECTRONIC 
ENGINEERS 


with at least 2 years experience In: 


Microwaves and Radar 
Antennas 
Beacons 
Receivers 
Transmitters 
Pulse Circ uits 


Gyro Development 
Digital Computers 4 
PSSiNg 
Servo-mechanisms 
Systems 
Fire Control Systems 
Analog Computers 
Military Specifications 


nd Data Proc 


and Feedback 


Electronic Circuitry 


Instrumeny 


of NUCLE ation 


CTOoRs 


MECHANICAL 
ENGINEERS 


perience in 


with at least 2 years ex 

Gyro Development 

Fire Control Systems 
Specifications 

Military Specifica . ; 

Product Design and Packaging 


Electro met har 


) of 


cal Devices 


For details write Phip F. 
McCoffrey at: 


FORD 
INSTRUMENT 
co. DIVISION OF 
, eSPERRY RAND CORP. 
f » 91-10 Thomson Ave., 
othe . a, .:¥. 
| cE 
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with its proper polarity, in accord 
ance with Eq. 9 by the meter, re- 
corded by the recorder or used for 
automatic control purposes The 
voltage V, See Fig. 7) serves to 
counter balance contact potential 

The phase sensitive detector re- 
ceives its synchronizing signal from 
the same oscillator that drives the 
vibrating capacitor diaphragm. As 
a result, the detector will only de- 
tect w narrow band of frequencies 
around the vibrating frequency and 
give band pa characteristics nec- 
essary for max signal-to-noise 
ratio 

Since the vibrating capacitor and 
the detector are driven from the 
same source any drift in frequency 
will not cause change in gain. The 
phase sensitive detector makes it 
possible to obtain positive or nega- 
tive signals from a preset value 

Radiation gauges have a large 
number of varied applications 
Each installation has to be care- 
fully analyzed and a system de 
signed for it. However, the basic 
electronic plug-in units are always 
the same, which assures _inter- 
changeability, ease of maintenance 
and a minimum of “down” time 

In many cases, a single point 
measurement with one measuring 
head as described above is suf 
ficient. Sometimes during a calen 
der operation the calender is con 
trolled by two screw-down motors, 
one on each side. Then it is often 
desirable to have two radiation 
gauyes one for each motoi 

Often two or more gauges are 
used on the same process line. For 
instance in a coating process (See 
ig. 8), where the material is first 
measured without coating and then 
with coating and the difference 
Which is the coating applied is 


recorded and controlled 
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direct -current 


TACHOMETER 
GENERATOR 


permanent-magnet 
APPLICATIONS 


VELOCITY SERVOS ideal for use 
os @ rote generator in servo or in- 
‘tegrating devices where a highly 
linear speed / voltage relationship is 
required with minimum ripple 


DIRECT READING TACHOMETER 
Makes an excellent tachometer 
when combined with o d-c« volt- 
meter having proper voltage range 


SPEED TRANSDUCER Ideal for 
use as @ speed transducer in con- 
nection with fast response direct 
writing oscillographs 


FEATURES 
SIZE Miniature, Approx. dia. 1'4" 


LINEARITY Output voltage is pro 
portional to speed to better than ‘+ 
of 1%. 


SPEED Excellent service life at 
12,000 rpm. Higher speeds possible 


OUTPUT Various models up to 
20 volts per 1,000 rpm 


RIPPLE The rms value will not ex- 
ceed 3% of the d-c value at any 
speed in excess of 100 rpm 


BRUSH LIFE Better than 20,000 
hours at 1800 rpm 


BIDIRECTIONAL OPERATION 
Output in either direction is held to 


a “%« of 1% tolerance 


CONSTRUCTION § Aluminum hous- 
ings with protective treatment; 
stainless steel shafts; fully shielded 
ball bearings; Mylar insulation 


SEND FOR COMPLETE DATA 


SINGLE UNITS 


“f” from $22°° 


priced lower 
in quantity 


IMMEDIATE DELIVERY 


Sewe-Tek 


md 7-7 7 3 -*-+* 41 4-14-44 


PRODUCTS CO 


~ oerr PaTE 
1086 Goffle Rd., Hawthorne, N.J. 
Phone HAwthorne 7-3100 
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DC-8 Avionics REPEAT 


Continued from page 59) CYCLE 


Results of Tests inl eg Chip - proof 


Upon completion of the tests per 


formed on a given component, the 
results must be compared with the PLAS | I( 
requirements of the advanced 


electronic system. Tests 1 through LEGEND PLATES 


% above, performed on the minia 


ture elect rical connectors, were engraved in your own plant 
completed and the results establish 


ed their ae _— of — - AN-E Tough GRAVOFLEX blanks are laminated in 
connectors tested. Tests 9 and 10 sharp contrast colors. No need to keep large in- 
ventory—all sizes, varied colors available on short 
date are listed below: Ne notice, Low-cost GRAVOFLEX legend plates 
1. The contact engagement and : stand wp better, stand owt better! 
separation forces of the minia- 


ture connectors were approxi- Sl =<: : aN Use the portable ENGRAVOGRAPH mark 


mately '% those of the AN-E N3 —\ 5 legend plates to your specifications, on the 
t 2 spot, when you need them—with 


control group. 3 pee Ba unskilled labor, because it's tracer-guided 
The contact resistance per unit ; Big savings on short runs and “‘one- 


\ 
area of the miniature con- 4 4 eave re on jous Eliminates costly delays 
: “G =D 17,000 Engravographs in use. 


are still in process. The results to 


nectors was approximately %, 
that of the AN-E control 
group. 

The high potential breakdown 
values of the miniature con- 
nectors were approximately Send for Booklet KL-1 and sample plate. 


equal to those of the AN-EF : new hermes ENGRAVING MACHINE CORP, 


control group. 13-19 UNIVERSITY PLACE, NEW YORK 3, N. Y 
The insulation resistance of the 


See demonstration at 


ar Circle 147 on Inquiry Card, page 101 
miniature connectors Was ap- 


proximately 3 times that of the 
AN-E control group 
The durability test resulted in 
no electrical or mechanical 
damage to either the miniature 
connectors or the AN-E control 
group. 
The contamination test equally 
affected the high potential 
breakdown values of the minia 
ture and AN-E connectors 

. The altitude, temperature and 
humidity tests revealed that 
the seals on both the miniature 
and AN-E connectors were 
marginal, i.e., some connectors 
in each group passed and some 
failed. This test also disclosed 
that the AN-E connectors used, 
could be sealed only upon 
initial assembly due to de 
signed damage to a gasket in 
the backshell. All potted con 
nectors failed in the first cycle 
due to swelling and carbon 
tracking of the compound 
under heat and reduced pres- 
sure 
The vibration test produced no 
evidence of reduced contact 
pressure, contact opening or 
(Continued on page 144) 
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BEST ANSWER 
for Tower 
Jobs—ROHN 


TPs AMERICA’S FINEST 

i, COMMUNICATIONS 

TOWER OF ITS KIND 
. WITH EXCLUSIVE 


BUILT-IN ECONOMY 


@ REDUCE COSTS 
right 
right 
job. When a job calls 


by getting the 


tower for the 


for a medium weight 
200-300 
ft. guyed, or self-sup- 


tower from 
porting from 50-66 ft., 
a Rohn tower can do 
the job at far less cost. 
Check your particular 
tower needs against 
the “job-rating” a 
Rohn has and 


you'll save moncy 
e HOT DIPPED 
GALVANIZED 


finishes are 


tower 


available 
The erection is quick 
and casy as all towers 
10 ft 


towers are de- 


are in 
Rohn 


signed for economy in 


sections 


erection as no specially 
trained help is re- 


quired 
@PROVEN DESIGN 
that has tested 


with thousands of in- 


been 
stallations. Workman- 
ship is unexcelled. 
Mass production ma- 
chinery is used for 
precision fabrication 
yet a big reduction in 


labor cost. 


Picture illustrates 300 ft. Rohn No. 40 
Tower installation as being used for com 
munity television by Caspian Community 


Tr. V. Corp., Caspian, Michigan 


va Write, wire or phone 
for data and prices 
and nearest source of 
supply. ROHN repre- 
sentatives are coast-to- 
coast to serve you. 


ROHN Manufacturing Co. 


116 Limestone, Bellevue 
Peoria, Illinois 


Pioneer Manufacturers of TV and Com 
munication Towers of All Kinds.” 
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,; antenna requirement 


(Continued from page 143) 
physical damage in any of the 
connectors. 

%. The 


running continuously for 1,000 


corrosion test has been 
hours and no operational defi- 


ciencies in the coupling me- 
chanism have been detected. 

10. The dirt and mud impregnation 

effect on 


test had no adverse 


the operation of the coupling 
mechanism with the 
of test d | he connectors 
difficult to with the 


coupling 


exception 
were 
operate 
dried mud in the 
mechanism, but a subsequent 
vashing restored them to their 
initial ease of operation 
Changing Wires 
It ha 
ince the harness can be assembled, 
checked, quickly 


the airplane, much 


been generally agreed that 
and installed in 
time is saved 
However, during major changes of 
radio equipment, the question has 
whether a 


could be changed as easily 


single wire 
with the 
with a 
This has 
thought 


been raised 


plug and harness system as 


terminal strip system 


been yviven considerable 
In general, on the 7-pin connector 
limits the use 


design to only five 


contacts, the 19 pin connectors are 
limited to the use of 17 contacts, 
and the 37 pin connectors are 
limited to 33 


The 


used for additional circuits or may 


contacts. 
unused contacts could be 
be considered “a8 spares to be ul ed 
in the field for bypassing circuits 
that 


service 


may be damaged while in 


These 
could be replaced with permanent 


temporary repairs 


fixes at some future date such as 
major overhaul. 

To eliminate transits and inter 
ference on board the aircraft, the 
ships main power circuits 
side of the 


circuits 


were 
run along one 
The 
along the opposite side. The wiring 


ship 
electronic were run 
harnesses for the various systems 


are laid into channels which have 
covers fastened on them. Previous 
lv most wiring was pulled through 


conduit 


Antenna Problems 


As the speed of an airplane in- 
creases the least desirable from an 
aerodynamic standpoint are exter 
Each 


had to be ex- 


nal wires, masts, or blades 
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DRIFT FREE 


DC UV 
AMPLIFIER 


The KINTEL MODEL 111 amplifier pro 
vides the lowest drift of any commercially 
available broadband d-c amplifier. The 
unique circuit incorporates KINTEL’s 
proven chopper amplifier system to pro 
vide unsurpassed dynamic performance 

unaffected by load or gain changes. 
Available in a single-unit cabinet or a six 
amplifier rack-mountable module only 19 
inches wide, the Model 111 is ideal for 
data reduction facilities, or as a strain 
gage amplifier, recorder driven amplifier, 
or general purpose laboratory amplifier. 


* + 2 uv equivalent input drift 

* Integral power supply 

* + 35V, + 40 ma output 

* 100,000 <2 input impedance 

* 0 to 1000 gain in ten steps 

* + 1% gain accuracy 

* 5 uv peak equivalent input noise 
* Price (Single) Amplifier $550.00 


Representatives in All Major Cities 


5725 KEARNY VILLA ROAD 
SAN DIEGO 11, CALIFORNIA 
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amined to determine how best to 
optimize radiation pattern efficien- 
cy, minimize loss in the antenna 
and the antenna lead-in, minimize 
aerodynamic drag and the antenna 
component weight. 

Since the antenna must radiate 
power in useful directions, model 
studies were made to determine 
radiation pattern efficiency. Studies 
are usually made with the antenna 
in different locations, since the 
pattern is dependent on _ the 
antenna’s position on the airplane 
The antenna’s position on the air 
frame varies with the frequency 
and the shape of the air frame. 
As an example of antenna air 
frame dependents, the tail HF 
antenna Was examined in great 
detail, and it was found that 
various paths along the air frame 
became resonant as the operation 
frequency is changed. By electri 
cally insulating the tail cap from 
the rest of the airplane, a means is 
provided for exciting or feeding 
power to the various resonant paths 
along the air frame. The air frame 
itself is then the radiating element 
rather than the tail cap 

Minimizing losses involves the 
basic antenna element design, in 
cluding dielectric materials, and 
the loss in the coaxial cable lead-in 
The latter become ore important 
us the size of the airplane in 
creases. To reduce the intended 
lo in vel long cable run 
Douglas developed a_ low-lo 
coaxial cable. In many respect 
this cable is more rugged than 
RG-8/U, yet if has less than half 
the loss of RG-8/U for an equiva 
lent length. This cable minimizes 
system loss, enabling the antenna 
to be installed in their optimum 
locations 


Flush or External Antennas 


Minimizing aerodynamic drag 
and weight are inseparable prob 
lems. Flush antennas are usually 
heavier than external antennas, 
but their weight must be compared 
to the parasitic aerodynamic drag 
of the external antennas. 

A general overall comparison for 
the DC-8 shows one square foot of 
parasitic dray area', to be equiva- 
lent to 1200 Ibs. This figure, once 

parasiti 
drag | 
pre 


nt dr 
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GOES DIELECTRIC STRENGTH 


(Up to 2,500 VRMS* as required by 
MIL Specs—even up to 3,000 VRMS*) 


GOES INTERNAL TEMP. RISE 


(25% cooler internal hot spot) 


50 WATT 


0.3 to 60,000 ohms NEW SA GE Type “wi 


(Metai-ciad) “Silicohm" 
Resistors Give You BOTH! 


If you have been stumped because miniature, 
chassis-mounted resistors in the past offered 
only 1,000 VRMS dielectric, then here’s good 
0.1 AS ohms news. Thanks to a superior, new type of filling 
material and new production techniques, SAGE 
now offers this new, improved, precision wire 
wound resistor with a standard rating of 1,500 
Tolerances VIXMS dielectric strength—and up to 3,000 
from 3% VRMS on special order. And the cooler hot 
” spot means longer life, improved stability and 
a Se a aaa te greater all-around reliability 
prospect 


Complete data avai/ab/e on request 
“GUARANTEED (AT SLIGHT PREMIUMS) 


ELECTRONICS CORPORATION 
302 North Goodman St., Rochester 7, N.Y 
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EISLER VERTICAL SPOT WELDER sisonslieamnidieainataineen 


¢ r f LONG ARM SPOT WELDER 
MADE IN SIZES '/;-1-2-3-5 KVA WITH § VA TRANSFORMER 
WITH OR WITHOUT TRANSFORMER OR 
TIMER 


SENT TO ANY RADIO TUBE MANUFACTURER 
IN U.S.A. ON A 30 DAY FREE TRIAL BASIS 


FISLER VERTICAL SPOT WELOER 


"QUICK AS A 
FLASH" 
. 


WELDER WITH TRANSFORMER & TIMER 


SMALL SPOT WELOER Wilh TRANSFORMER ana WELD Tien 


SPOT WELOER Come. 


No.93-V"1 


Dr. Chas. Eisler, ME. Founder 
CHAS. EISLER, JR., PRES 


SEND FOR soe i) EISLER ENGINEERING CO., INC. 


CATALOG 770 So. 13th St... NEWARK 3, N. J. 
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ELECTRONIC ENGINEERS 


~ ZERO IN 
ON A 
CAREER 
IN 
INDICATOR 
DESIGN 


An excellent opening for a Design 
Enyineer exists in General Elec 
tric’s Light Military Electronic 
Equipment Department 


The capable man will find roug! 
problems to lick in designing in 
dicator circuitry for landbased 
CIC, He will be called upon to 
assist in the development of com 
plex indicators and associated 
equipment, for display of data 
obtained from high power, long 
range airborne search radar. The 
problems will tax his knowledge 
of digital computer techniques, 
CRT display and video indicating 
eircuitry 


To learn more of this position ir 
a young and growing group and 


the rewards it carries, write to 


Mr. John Sternberg, Dept. 879 


Fearhriteateens =" 


1GHT MILITARY ELEC THON £ PMENT OF PART ME te 


GENERAL @@ ELECTRIC 


FRENCH #OAD, UTICA NEw ¥ 
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established, guides the antenna 
designer in determining the rela- 
tive merits of flush and external 
antennas. This weight-drag figure 
may not be alarmingly higher than 
that for conventional aircraft; the 
real difference is that the same 
external antenna will have a higher 
parasitic drag as the Mach number 
is increased and consequently a 
higher drag equivalent weight. 
Figure 6 shows the variatien of 
drag with Mach numbers for an 
external mass of different thickness 
ratios. It can be seen the drag is 
increased by a factor of 20 if a 
mass with a thickness ratio of 0.40 
were to be used on a DC-8. Thus 
most of our presently available 
external antennas present a large 
amount of drag weight at high 


speeds 


Drag Weight Comparison 
To compare this drag weight 
with the weight of a flush antenna, 
let’s consider for an example, a 
VHF communication antenna. The 
installed weight of a flush antenna 
mounted in the fuselage may be as 
much as 45 lbs, it may be approxi- 
mately 45 in. in diameter, and it 
may protrude through the floor of 
the baggage compartment. In this 
particular case, all 3 factors make 
“a flush antenna look like a poor 
choice. However, an analysis of the 
standard VHF antenna shows that 
it has an antenna installation 
weight of 5 Ibs plus a_ parasitic 
drag weight of 48 lbs giving a total 
weight equivalent of 53 Ibs 
Since the equivalent weight of 
both the flush and available exter- 
nal antenna would be high, an 
external antenna was designed 
which was much better from a 
drag standpoint at the DC-8 Mach 
number. The antenna that Douglas 
developed has an actual weight of 
3 lbs. plus a drag weight of 11 
Ibs. for a total of 14 Ibs. In this 
particular case, an external anten 
na imposed the smallest penalty on 
the airplane. In most of the othe) 
found that flush 


antennas were more 


cases, it Was 
desirable 
Each antenna requirement must be 
carefully analyzed to determine the 
best solution. Of the 20 possible 
antennas on the DC-8, only three 
will be external and two will be 
semi-flush. In the later case, an 
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external fairing 1s placed around 
the antennas to reduce the drag 
Douglas considered the prope 
design of antenna systems for the 
DC-8 so that 
engineering time was placed 
this project 
systems of all the othe 


commercial 


important more 
into 
than on the antenna 
Douglas 


airplanes 
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Approach System 
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vertical control is required simul 
taneously, the exact shape of the 
glide path is not critical insofar as 
its effect on the landing rate is con- 
cerned. Improvement of glide-path 
‘ontrol, especially during the flare 
out before touchdown, should not 
be neglected; but, for the problem 
now at hand, it is valid to assume 
that a straight glide path has been 
before the 
gate is 


established final - ap- 
that 


also assumed, the ap- 


proach 
time, it is 


reached sy 
proach speed is constant, and is 
known to within a few per cent. 

Three rules are adopted here, in 
the interest of safety, and are used 
as limiting conditions for the 
curved approach courses to be de- 
rived. Whenever an aircraft is fol- 
lowing an intended course exactly, 
the following conditions are to be 
met 

(] Rate 
per minute shall not be required; 

2) The shall de- 


crease continuously during the final 


of turn exceeding 180 
rate of turn 


approach; and 

(3) Upon reaching touchdown, 
hall be within 15 ft. of 
centerline, and 


track 


the aircraft 
the runway flying 


at a relative angle of less 
than 1 

These limits for rate of turn and 
displacement from the centerline at 
148) 
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relay, as well as for our type “A” 
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touchdown were chosen, arbitrarily. 
is reasonable values on which to 
base some sample calculations. The 
‘ffects of using different values will 
sed late 

than 1, at 


automatically 


Track angles of 
touchdown, are 
obtained by the meth- 
ods to be discussed; this will not be 


shown here, but can easily be 


hecked 
horizontal course 

atisfy the adopted safety 
defined by 


The simplest 
that can 
rules ji a fixed ratio be 
tween displacement and the rate of 


This is il 


lustrated in Fig. 3, where displace 


hange of displacement 
ment is measured in terms of an 
between the runway cen 
vector to the 
A curved path, approach 


ingle, 6, 
terline and the radiu 
iircratt 
ing the runway centerline asympto 
tically, \ result if the rate of 
hange of displacement angle, 6 
is varied in proportion to the mea 


ured angle 


Ka 0 l 


Some additional symbol are 
identified in Fig. 3: the track angle, 
z, is the direction of the velocity 
vector, V, 


centerline; the backset, D, is the 


relative to the runway 


distance behind touchdown from 
which angular displacement is mea 
ured—about equal to the length of 
the runway; and R is the ground 


range to the aircraft from the 


angular origin 

The problem is to apply the as 
sumed limits on rate of turn and 
on final displacement at touchdown, 
using various values of the time 
constant, K, and thereby to deter 
mine the maximum displacement at 
the gate for which this type of 


course satisfies the rules. Solution 
of Eq. 1 for 6 yvields a time ex 
ponential 


) 


‘ « 


where 4, is the initial value of 6, and 
t is elapsed time after the gate is 
passed, Solution for rate of turn, 
which is the rate of change of track 


angle, x, gives 


Writing Eq. 2 for the final value of 
), and Eq. 3 for the maximum value 
of z—which can be shown to occur 
at the gate—one may obtain simul- 


taneous equations in §, and K: 


“ere | 
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over-specifica 


ngineering service and lab re 
ports offered : As p 
and specia t field, ESC offers comp 
follow-thr Jipment applications 
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mmend the realistic a 
economical f cations for your delay li 
led equipment back 
ground of : gineering Staff makes this 


neer manufacture 


problem Ww re 


requiremer 


possible 

A lab repor ibmitted with the ESC pr 
totype, w nclude if bmitted electrical 
requiremer which indicate 


input and outs 1 output rise 


time; the test yment used, and evaluatio 


of the electri ara tics of the prototype 


Write ESC for an informative catalog and 
complete information 


CORPORATION 
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Eq. 5 contains the approximation 
that the direct ground distance to 
an aircraft at the gate equals the 
distance the flight 


cases here, 


along curved 
the derived 


this is true to within 2% 


path; for 


Fig. 4 illustrates the ranges of 
initial displacement conforming to 
this control function, with rate of 
limited to 180 


final 


turn minute 


per 
and 

15 ft 
greatly exaggerated, for clarity. As 
would be expected, the width of the 
gate varies approximately in pro 
portion to the approach speed. The 
widest gate, which is for 240-knot 
aircraft, allows for initial displace 
ments from the centerline of up to 
3000 ft. The maximum initial track 
angle, in all cases, is between 35 

and 40 


displacement limited to 


The scale of this drawing is 


It is assumed here that the dis 
placement angle is measured rela 
tive to the far 
10,000-ft, runway, where 
installed. It is 
minute final-ap 
that 


control 


an origin beyond 
end of a 
equipment can be 
that all 1 


courses 


shown 
proach 
this simple 
which 


result from 


function, and 


do not violate 


the adopted 
safety rules, must lie within a sec- 
tor of just over 10 

It is possible to use other control 
functions, which allow even greater 
initial displacements from the cen- 
terline, without exceeding the lim 
its imposed on final displacement 
and track angle, and on maximum 
of 


function is 


rate turn One such control 


a+ (1 t/C)Ké 0 6 


where t is elapsed time measured 
from the gate, and both C and K 
The value of ¢ 
must be greater than the final-ap 
100 sec. is a rea 
sonable and convenient 

The 
sponding to those for 


are time constant 


proach duration; 
choice 
Eq. 6, 
the 


just considered, are 


solutions of corre 
imple l 


case 


15/D 0/04 
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Continued from page 149 
1M) kh 
OO K 
mOy lj 


KV 
kg. 10 contains the previous ap- 


proximation that the slant distance 


10 


to an aircraft at the gate equals the 
distance along the curved approach 
Course 

iy simultaneous solution of eq 
% and 10, one can obtain the gate 
dimensions 
Here the 


illustrated in Fig. 5. 
initial displacements 
from which approaches satisfying 
the safety 


rules can be made are 


ubout vill before, 
track 
have increased about 15 


yreater than 


and the maximum initial 
anpyie 
Notice that the ector containing 
ill one-minute approach courses of 
this type is nearly 18° wide, when 
the ugygested safety limits are ob 
ed 
The particular control equation 
leads to these results is not 
arily advocated; but it illus 
utes the fact that, by fairly sim 
ple modifications of the relationship 
defining on-course conditions, it 1 
possible to take advantage of a wide 
ector of coverage by the final-ap 
tem 
tion % ses: How much 
this is it worthwhile te 
final-approach system 
age? An answer can be found 
effect 


Herances for 


of choosing different 
residual displace 
ment from the centerline at touch 
down, and for maximum rate of 

Although Eq. 6 might not be 
iltimate in short-turn-on con 
difficult to im 


safe application of one 


functions, it Is 
augine the 
that illows  significantl wider 
‘ This control equation will 
therefore be assumed in estimating 
the maximum usable sector of cov 
erage Assuming, also, a_ 10,000 
foot backset of the angular origin 
from touchdown, Fig. 6 shows how 
the coverage requirement is af 
fected by maximum final displace 
ment and by maximum rate of turn 
240-knot 


indicate that a sector width 


Extrapolations of the 
curves 
of about 24° would be adequate, for 
any reasonable limits on turning 
rate and on displacement at touch 
down 

It should be kept in mind that 
arbitrarily chosen safety criteria 
will be ignored in an emergency. If 
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Continued from page 150 
sfully, 
turning 


land 
last drop of fuel, by 


aircraft can succes 


at 10° per second and ending up 
100 ft. from the centerline, it should 
be allowed to do so in an emergency. 
Therefore, the sector served by 
should not de 
that 
is adequate for routine approaches; 
the limit should be set, 
the technical 


final-approach aid 
liberately be limited to a size 
rather, by 
difficulties, and the 
cost, involved in exceeding the 


routine re quirement 
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(Continued from page 75) 


systems in both jet- and pis 
Fuel gaye 
both types of aircraft 
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ton-engine aircraft 
systems for 
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odic standardization with this one 
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The Te 


is essentially two accurately cali 


ter, pictured in Figure 1, 


brated, variable three-terminal ca- 


pacitors which are set to simulate 
the capacitance existing across the 
To ad- 


system, the 


fuel-gaye sensing elements 

st an uncompensated 
Tester is connected in place of the 
fuel-gage sensing capacitor in the 
tank, and set so that it 


| the 


capacitance 
ame as the known capaci 
tance of the tank unit when the 
tank is full. The “full adjust” po 
tentiometer in the system Fig 
ure 2) is then adjusted so that con 
trol-panel, fuel-gage indication cor 
to that for a full tank. A 


procedure | 


re pond 
imilay followed to 
calibrate the system for an empty 


W ith ; 


yage, in addition to the above, the 


tank reading compen ated 
compensating capacitor must be re 


econd variable ca 


placed ny the 


pacitor and its capacitance prop 


et 
Phe equipment described permit 
checking 

While 
design were 
Wright Air De 
Center of the Air Re 
search and Development Command, 


accurate and convenient 
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pecifications for thi 
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performance 


velopment 
General Radio initiated and unde 


wrote the development program 
McElroy in advance of 


evaluation of 


under P. K 
armed-service con 
tract The unit has pa 
environmental and other tes 
MIL-T-8579 and is regu 
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quired Dy 


ELECTRONIC INDUSTRIES & Tele-Tech 


MEASUREMENTS’ 
FM 


Standard 
Signal 
Generators 


MODEL 210 SERIES 


Measurements’ Model 210 Series of Standard 
FM Signal Generators is designed for FM re 
ceiver measurements in the standard FM band; 
for measurements on railroad and automobile 
FM radio systems, research on FM, multiplexing 
and telemetering equipment. Models are avail 
able for use within the limits of 30 to 200 Mc 
each with a tuning range of approx. 1.2; for 
example, Model 210-A, 86 to 108 Mc 


FEATURES 
Wide deviation with low distortion 
Low spurious residual FM. 
Models coverings 30 to 200 Mc 
Accurate output voltage calibration — 
low VSWR 
Operates at fundamental carrier frequencies 


Vernier electronic tuning. 


SPECIFICATIONS 

FREQUENCY RANGE: Five different models, each 
with tuning ratio of approx. 1.2, cover range 
from 30 to 200 Mc. 

TUNING: Vernier frequency dial, and electronic 
tuning for frequency deviation 

OUTPUT VOLTAGE: 0.1 to 100,000 pv 

OUTPUT SYSTEM: Mutual-inductance attenuator 
with 50-ohm source impedance with a low 
vswe 

MODULATION: Selectable 400 and 1000 cycle 
internal audio oscillator. Other modulation 
frequencies available. 

MODULATION FIDELITY: Frequency deviation 
response within 0.5 db from dc. to 
15,000 cycles, within 3 db to 70 Kc 

RESIDUAL FM: Spurious residual FM 60 db 
below 75 Kc. deviation. 

POWER SUPPLY: 117 v., 50-60 cycles, 45 watts 


(complete data on request) 


Aaboralory Standards (FP) 


MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 
Circle 166 on Inquiry Card, page 101 


May 1957 


_ 
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these weapons see... 


but only when components are reliable 


Modern fire control and gun di 
rection equipment must depend 
completely on the reliability of 
hundreds of components. The 
products of G-V Controls In¢ 
have been adopted by the major 
manufacturers of this vital equip 
ment and have proven themselve 
by a long record of dependable 
performance 


G-V Hot Wire Time Delay Relays 

1/10 to 5 sec onds u ith fast recovery 
G-V Thermal Time Delay Relays 
Adjustable delays of 2 to 300 seconds 
G-V Voltage & Current Sensing Relays 
For circuit protection 

G-V Electrical Thermostats 
Hermetically sealed, still adjustable 
I'rom coast to coast and in Canada 


G-\ repre entative ire vell 
qualified to serve you 


Complete catalog data is available. 


G-V CONTROLS INC. 


50 Hollywood Plaza, East Orange, New Jersey 
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Operating Reliability 


...extended to new levels of performance 


To pace the demands for higher quality tubes in critical applications, RCA “Premium” 
Tubes and Computer Tubes have opened new possibilities for sustained reliability 
that exceeds previous levels of tube performance. Here are two important ways in 
which RCA insures that it builds QUALITY into these tubes 


1 \ has developed a precision-type quality-control system that provide: 
never-ending vigilance over the quality of “Premium” Tubes and Compute: 


Tubes—throughout every phase of tube manufacture 


\ backs up this quality-control system with 100° microscopic monito: 
ing of 24 different categories of tube workmanship. By this method, each 
manufacturing point is constantly under surveillance, and prompt correc 
tive action can be taken if needed 


Precision Quality-Control—coupled closely with microscopic monitoring—is another 
big step ahead in the manufacture of RCA “Premium” Tubes and Computer Tubes to 


assure excellent uniformity of characteristics and long-term reliability 


Your RCA Field Representative will wel 
come an opportunity to discuss the un 
usual advantages of RCA “Premium” 
Tubes and Computer Tubes for your 
specific applications. Contact him at 
the RCA Field Office nearest you 


744 Broad Street 
Newark 2, N. J 
HUmboldt 5-3900 


Midwest. . . Suite 1181 
Merchandise Mart Plaza 
Chicago 54, Illinois 


Whitehall 4.2900 

6355 Washington Blvd 
Los Angeles 22, Calif 
RAymond 3.8361 


RADIO CORPORATION OF AMERICA 


Tube Division « Harrison, N. J. 


